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From the cup illustrated actual size above, 
ele Moan ite)lmitae produc ed in eight opera- 
tions on special equipment, followed by a 
stress-relief anneal and a final bright-dip. 








































Joe Vuille says it’s simple arithmetic: 
“180 cups per min. x 60 min. x 40 hours per week xX 5 weeks- 


2,160,000 brass cups 


in one uninterrupted run’ 


For more information, turn to Reader Service Card, Circle No. 333 


For more than 20 years, Joe has been press. 
room foreman of Leviton Manufacturing Com- 
pany, Brooklyn, N. Y., one of the world’s largest 
manufacturers of electrical wiring devices. 

Multi-million production runs of stamped and 
drawn products are nothing new to Joe, but 
he ll admit that there’s more to it than a multi- 
plication table: 

“First,” says Joe, “you start with a good prod- 
uct design. Then the toolroom calls on its broad 
experience in diemaking. Next, good equip- 
ment and good housekeeping are essential in 
the pressroom. And then there's the brass: 
these extra-large coils of brass strip have to be 
just so... in dimension, composition, grain siz 
temper and surface finish... lot after lot after 
lot . .. tailor-made for the job.” 

Each year Leviton uses many thousands 0! 
pounds of ANACONDA Brass, produced to 
Leviton'’s precise specifications, “just so . . . lot 
after lot after lot. . 
Perhaps we can perform a similar service for 
you? Write to The American Brass Company, 
General Offices, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass Ltd., New 
Toronto, Ontario. 


. tailor-made for the job. 


You can always depend on 


NACONDA 


copper, brass and bronze 
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Look closely into INCO’s 
latest casting development. . 


new Welding Grade 


Monel Castings 


weld like wrought Monel 


Do you know that Inco is now producing Welding 
Grade Monel Castings on a commercial basis? 

Field tests have demonstrated that these new Monel 
castings greatly simplify production welding of cast 
Monel parts. Now you can make build-ups, overlays, 
extensive metal-to-metal joints more easily and with 
greater assurance than ever before. 

Not that standard Monel castings aren’t weldable. 
They are. Many have been welded over the years and 
given good performance. Frequently a small amount of 
welding is done on Inco-Cast Monel with excellent 
results. 

dut in the heavier work, such as joining, you get 
even better results from the new Welding Grade cast- 
ings. Take Fischer & Porter, for instance. Since they 
discovered Welding Grade Monel Castings, they have 
used them whenever corrosive service calls for the use 
of Monel in their Flowrator meters. 

With Welding Grade, their customers get all the 
benefits of standard cast Monel, plus the extra advan- 
tage of strong joining welds . . . an important point, 
when, as with Flowrator meters, equipment handles 
corrosive fluids at 6000 (or more) psig. 

To learn more about both standard and Welding 
Grade Monel, write for Inco’s new booklet, “Cast to 
Outlast.” 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 
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Production welded 600 psig Monel Flowrator 
meter and parts. 


Armored Flowrator meters are made from these cast 
ings which have to be machined and welded together. 
They are used where high pressures or temperatures, 
liquid hammer or hazardous fluids make exposed glass 
metering tubes impractical. Fischer & Porter makes 
them of Welding Grade Monel Castings, in the type 
shown up to 600 psig (and in another design up to 6000 
psig or higher) for handling fluorine, iodine, phos 
phoric and propionic acids, many of the chlorides and 
caustics, and certain other corrosives. 
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INCO 


TRADE MARK 


Inco Castings. .. Sand, Centrifugal, Precision 


For more information, turn to Reader Service Card, Circle No. 313 
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Materials Outloo 


REMIX MOLDING, until recently a relatively minor process, is now 
being used to turn out thousands of reinforced plastic automobile 
parts each day. One application alone is reported to be consuming 
about 20% of the total production of polyester resin. An important 
factor in the growth of the process has been the development of 
a new engineering material - sisal-reinforced polyester, lower 
in strength but less expensive than glass-reinforced premix. 
(Full story in next month's issue. ) 

AN ELECTRICAL INSULATING MATERIAL that can withstand nuclear radia- 
tion and temperatures up to 1000 F has been developed. It consists 
of pulverized synthetic mica (only recently available) bonded 
with high-grade electrical glass, and is available in sheet and 
rod form. Previous formulations with natural mica were effective 
only up to 700 F. 








NEW MATERIALS SPECIFICATIONS tentatively OK'd by the ASTM include 
copper-infiltrated iron powder parts; five grades of chromiun- 
molybdenum steel plate for boilers and other pressure vessels; 
Silver-coated soft copper wire; and six grades of titanium sponge. 


ULTRASONIC INSPECTION OF SMALL TUBING is now feasible. New techniques 
with existing equipment make it possible to inspect tubing as 
small as 1 in., and one company has inspected tubing having 
0.080 o.d. and 0.010 in. wall thickness. The new techniques are 


designed to eliminate or compensate for much of the surface re- 
flection that previously obscured reflections from near-surface 
defects. 


RUBBER=CLAD STEEL PLATE is now being marketed. Developed especially 
for chute linings, the new material consists of abrasion-resistant 
ribber sheet bonded to 1/16-in. hot-rolled steel plate. It can 


,. be formed, sawed, sheared, rolled, bent and punched like sheet 
Steel. 
st. 


spraying is now commercially available. Metals coated with the 
aluminum oxide, silicon carbide and zirconium oxide coatings 
are expected to be particularly useful for rocket, missile and 
ram jet parts exposed to temperatures in the 3000-3600 F range. 
(Full story in next month's issue.) 


| 

r. A SERIES OF REFRACTORY COATINGS that can be applied to metals by flame 
| 
| 


DATA ON THE EFFECT OF IMPACT on materials may become more common with 
the further development of an improved "impact tube" devised at 
New York University. The new instrument applies a sudden impact 
of ecntrollable force to a specimen and measures the resulting 
stresses and strains by means of pressure gages and transducers 
attached to the specimen and connected to an oscilloscope. The 

oscilloscope signals are photographed to provide a record. 


ion 
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Materials Outlook 


CREEP LIFE OF MOLYBDENUM at 1800-2000 F can be more than doubled by 
powder metallurgy additions of certain stable metal oxides, 
recent research shows. Most effective oxiaes are those of zir- 
conium and titanium. .. . Nickel cladding, a possible answer to 
the high-temperature oxidation problem encountered with molyb- 
denum, seems to have no effect on creep life but slightly lowers 
the elongation of molybdenum. 


A SWITCH FROM NYLON to rigid, heat-resistant polyethylene in many 
industrial parts is privately predicted by developers of the most 
rigid of the forthcoming new polyethylenes. Not yet on the market, 
this new material is expected to cost only about one-fourth 
as much as nylon. 


THE CHARPY IMPACT TEST, when properly conducted, is "truly an accurate 
and reproducible test" and hence a suitable acceptance test, says 
a spokesman for Watertown Arsenal. His statement came after a 
Study of the causes of wide scatter in Charpy impact data reported 
in the literature. 


A VACUUM BRAZING PROCESS FOR TITANIUM has been developed. Silver or 
Silver-magnesium brazing alloy can be used to join titanium to 
itself or to stainless steel and other alloys. Complete brazing 
of ordinarily difficult joints is claimed. No distortion occurs, 
even in curved sandwich parts, because of the lower-than-normal 
brazing temperatures used. ... Grinding is definitely detri- 
mental to the fatigue life of titanium, a recent study shows. 


TWO NEW REINFORCEMENTS FOR PLASTIC LAMINATES are being produced. One 
is a needled=batt structure of nylon, Orlon or Dacron fibers. 
Laminates based on these materials are expected to be especially 
suitable for critical electrical and high-frequency applications. 
Tne other reinforcement is knit elastic glass fabric in sleeve 
form. By conforming to complex mold contours, it eliminates many 
of the fitting problems ordinarily encountered by the molder. 


‘FATIGUE STRENGTH OF MAGNESIUM alloy AZ31X is reduced by an HAE coating, 
‘according to an NBS scientist. Extent of the reduction, based on 
a life of 10° cycles, is about 1000 psi for each 0.001 in. of 
soating thickness. 


MECHANICAL PROPERTIES OF IRRADIATED STEELS cannot be compared directly 
with the properties of the same materials before irradiation, a 
recent paper indicates. The authors point out that carbon steels 
have definite yield points before bombardment with high-energy 
neutrons, but none afterward. Conversely, austenitic stainless 
steels have no yield point before irradiation, but a definite yield 

point afterward. 
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Ultrasound and Wood 

litrasonic techniques can be 
used to test for defects in wooden 
heams and standing timber. Vi- 
brations of 440 ke and above im- 
prove the efficiency of dipping 
haths used to make wood water 


repellent. 


Eyes Have It 

The first successful shipping 
container for human eyes utilizes 
silicone gasketing, which will with- 
stand both sterilization tempera- 
tures and ice-pack refrigeration 
without losing resiliency. Contain- 
ers are used to ship eyes from hos- 
pitals to eye banks. 


Shedding Light 

Mildly radioactive porcelain 
enamel is now available for signs 
that glow in the dark. Trace 
amounts of radium oxide in the 
frit cause the material to lumin- 
esce continuously, even in areas of 
constant total darkness. Radio- 
activity is far below toxic levels. 


Room for Expansion 

Circular sheet metal parts for 
jet engines are deliberately fab- 
ricated undersize, then expanded 
to meet exact tolerances. Manu- 
facturer finds the method elimi- 
nates oversized parts, which would 
have to be scrapped. 


Cattle Carrier 


An all-aluminum _§ semi-trailer 
for cattle transport is now being 
manufactured which is 2800 lb 
lighter than steel and wood coun- 
terparts. The reflectivity of the 
aluminum sheet also keeps the 
cows cooler, gets them to market 
in better shape. 


New Chemical Family 


The development of esters based 
on boron that are resistant to 
Water may lead to a host of new 
Materials useful as plasticizers, 
brazing fluxes, paint adhesion pro- 
moters, and perhaps polymers. 

































the new molding material that’s 
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Large molding is lid 
for beverage cooler 


both and | GENTLE | 


Ace-Hide is a new rubber-plastic molding 
material designed to take a beating without 
showing it. Its toughness, smoothness, resil- 
ience and excellent chemical resistance have 
already led to wide-spread use for things like 
chair arm pads, scuff guards, acid pails and 
golf bag tops. 


Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


Ace-Hide and many other hard and soft rub- 
ber, plastics, and rubber-plastic blends are 
described in 80 pg. ACE Handbook. Write for 
your copy today! 


E rubber and plastic products 





For more information, turn to Reader Service Card, Circle No. 340 
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93 WORTH STREET + NEW YORK 13, N. Y. 
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For Bulletin! i : 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, |,, 
Dept. MM-855, East Moline, Illinois 


[1 Send illustrated Bulletin RR-13-54 on ney ¢, 
Testing Machine. ) 


[) Have a Riehle engineer call on me, 





NAME AND TITLE 


COMPANY. 





ADDRESS | 





Panel of one machine is mounted left, the other right, to save floor space. 


qa Creep Testing Machine 


without “*“‘assembling it yourself’ 


The new Riehle Creep Testing Machine can be furnished 
100% complete — all ready to operate in your laboratory. 
This machine can be shipped from our factory complete 
with: 


Creep measuring equipment, either electronic recording 
or dial gauge 


Control panel, temperature controller and local wiring, 
mounted integrally on the machine 


Motorized weight elevator to permit uniform applica- 
tion of load 


@ Hydraulic recoil absorber which eliminates free falling 
of weights when specimen fails 


Counterweighted beam to permit accurate taring 
tools and fixtures 


Automatic beam leveler which takes up strain movettt 
of ductile specimens 


@ Specimen adapter for threaded-end and shouldered«! 
specimens 


@ Counterbalanced furnace 


Riehle Creep Testing Machines can also be furnish? 
stripped down, if specified. 


SPECIMEN MISALIGNMENT MINIMIZED — The m 
loading fixture utilized on Riehle Creep Testing Macht 
is ball seated for freedom of motion on both axes. @ 


Members are accurately centered and square, ben 
moments on the specimen are reduced to a minimum. 


Riehle Creep Testing Machines are built with maxi™ 
capacities of 12,000 Ibs. and 20,000 Ibs. Accuracy 's g¥#" 
teed to be within 14% of load. Full information 15 5" 
in Bulletin MM-855, For your copy, just mail the cov?! 


For more information, turn to Reader Service Card, Circle No. 428 





ee falling 
raring | 
rovemes 


jered-e0t 


George Lubin, Director of Research, 
Bassons Industries Corp., 

is one of the pioneers 

in the development of 

reinforced plastics applications. 
His work in plastics began 

in 19386 with Columbia Records, 
where he worked on the development 
of electroformed molds 

and the use of Vinylite. 

During the war, Mr. Lubin 

headed the Plastics Control Group 
at the Naval Materials Laboratory, 
where he won commendations for 
developing methods and equipment 
for testing plastics materials. 

In 1947, Mr. Lubin joined Bassons 
where he has been responsible for 
many new developments and suc- 
cessful reinforced plastics products. 
He is a member of the Army-Navy 
Electronic Advisory Committee, 

the Plastics Committee of the ASTM, 
serves on the Policy Group 

of the SPI Reinforced Division, 
and is chairman 

of the Reinforced Group 

of the N. Y. SPE Chapter. 


Men 
Materials... 


Lubin says... 


“Laminators Have Know How, 
But Need Better Standards” 


I. the first flush of growth, the lure of an easy process and 
low capital outlay attracted swarms of would-be manufacturers 
to the polyester-fiberglass laminate field. Unfortunately, from 
the sales bulletins of manufacturers, all that appeared necessary 
was a can of resin, a sheet of mat and a plaster mold. Then you 
were a low pressure laminator. 

“Now most of the amateurs have departed—the financial 
losses they suffered would be difficult and painful to estimate 
but the survivors are wiser for the experience. The major lesson 
learned is this: There are no bargain short cuts to quality parts 
and low production costs. To get results that provide necessary 
performance and remain competitive, good molds, good presses, 
and expert know-how is essential. 

“A look at any of the successful production products in 
reinforced plastics—automobile bodies, washing machine ele- 
ments, vacuum cleaner containers, tote boxes, luggage, aerial 
camera cases, and others—shows that inexpensive molds have 
been thrown out in favor of matched metal tooling. Fabricators 
and molders realize that precise production techniques are neces- 
sary if traditional materials are to be challenged on their own 
ground. 

“Today, molders realize that while it is not necessary to 
approach the high pressures used in compression molding of 
thermosets, good positive pressure is necessary to insure a com- 
pletely filled mold, and to eliminate bubbles and porosity. We 
are now using steel molds, and going about our business with 
confidence. However, aluminum and other low pressure molds 
have not been entirely eliminated—they have a distinct job to 
do in short run production and prototype jobs. 

“As horizons expand and new products are launched, we 
in the reinforced plastics industry face an increasingly serious 
problem due to the lack of adequate standards. Our customers 
have every right to demand from us the same information on 
performance and tolerances that they get from fabricators of 
traditional materials. 

“Right now, trade and professional groups are hard at 
work on the task of developing standards. This might be a 
propitious moment to express concern over possible duplication 
of effort. There is enough to be done so that every group can 
have its work cut out for a long time. A concerted effort should 
be made at this point to establish clear definitions of who does 
what—and when.” 
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H igh 
Density 


MALLORY 
1000 
















Average 
Density (parts up to 
2500 grams) 


Tensile strength 


Elongation (% in 2°’) 


There is a difference in high density metals . . . especially 
in their uniformity. For the designer and the production 
man, the high standards of uniformity to which Mallory 
1000 Metal is produced are the best guarantee of reliable 


performance in the finished product. 


We invite you to compare the specifications for Mallory 
1000 with any other high density material. These are 
not simply representative or “typical” properties. 
There’s nothing vague about these figures. They are 
the characteristics on which you can depend in every 
part made from Mallory 1000...and on which you 


RADIOACTIVE SHIELDING 
Up to 40% more efficient 
1000 
Metal is an excellent mate- 


than lead, Mallory 


rial for radioactive shielding. 


In Canada made and sold by Johnson Matthey & Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


Electromechanical—Resistors © Switches ® Television Tuners ® Vibrators 
Electrochemical—Capacitors © Rectifiers ® Mercury Batteries 


Metallurgical— Contacts ® Special Metals and Ceramics ® Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No. 319 
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MATERIALS & METHODS 


SPECIFIED PROPERTIES OF MALLORY 1000 METAL 


Minimum 


16.96 gm/ce 16.71 gm/cc 


(ultimate) 112,000 psi 94,000 psi / / ° ° 
a 
: delivers uniform 
odulus of rupture 
(simple beam, center 
loaded) 220,000 psi 180,000 psi 


METAL 


always 











properties 











can base accurate design calculations. This depend- 





ability is proving valuable in many applications for 





this unique material, including critical service in air- 





craft gyroscopes and counterbalances. 






In addition to its high density and strength, Mallor 





1000 offers excellent weathering qualities and read) 





machinability to high surface finish. Exclusive contour 





pressing techniques developed by Mallory produce intri- 





cate shapes to accurate tolerances. For complete 
information, write to Mallory for Technical Bulletin 6-/. 
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| Steel Prices Rise... 


T ross the board price increases Representative price changes: on July 6, but it will be some time 

; ror steel followed the 742% in- Price before the effects of the price in- | 
erease in wages won by the steel- Carbon steel per creases on manufactured goods ! 
werkers. The average increase in products Increase ton are fully evident. 
the cost of steel to consumers is Billets, forg. Clifford Hood, President of U.S. 
520% about $7.35 per ton, or a qual. $6.59 $84.50 Steel, said that price increases 


little less than %¢ per lb. The Billets, reroll 4.50 68.50 were made necessary not only by 
price increases Came as a shock Tube Rounds 7 00 103.50 the rise in employee wages, but 
to many steel users, who had ex- Hot rolled bars 7.09 93.00 by steadily mounting costs of pur- 
pected a maximum increase of Cold finished chased goods and services, state 
¢4.00 to $4.50. bars 19.00 = 118.00 and local taxes, and of new con- 


The increases, announced by Plates 5.50 30.09 struction. Hood pointed cut that 
U.S. Steel Corp., ranged from a Hot rolled strip 5.50 86.59 during the last 15 years the 
minimum of $4.50 per ton for roll- Cold rolled sheet 7.50 106.50 hourly employment costs in the | 
ing quality carbon steel to a high Galvanized sheet 8.00 117.C0 steel industry have risen 193% 


- 


of $17.00 per ton for cut lengths Alloy steel products and the 
of electrical sheets. Ingots 4.00 69.00 


index of construction 
costs rese 170% while steel prices 


In general the distribution of Blooms billets rose only 109%. 
» price increases seemed to reflect slabs 10.00 95.00 7” , ." 
) ' . iti af [he demand for steel is holding 
the relative amount of labor re- Bar 9.00 113.09 an dient i ap ee ' 
° : ) aespite ne price creases, aS 
quired to produce _ particular Hot rolled strip 10.00 144.00 
: . most steel purchasers were unable 
grades of steel. Many of the Cold rolled low ; re 
7 i. " to build up extensive inventories | 
large tonnage items were increas- crabon strip 10.00 125.00 ; ’ 
7 or on , ee of materials as a hedge against 
ed $7.00 to $7.50 per ton—close to Spring wire 14.00 155.00 ca = 
; , either a strike or a price increase, 
average—while spring wire went The new price schedules were 
; : Ye due to the extremely high rate of 
up $14 per ton. first put into effect by U.S Steel 


production during the first 6 
months of 1955. The short steel 
strike, though it lasted only 12 hr, 
cost the steel industry much more 
than a day’s worth of production 
due to shut-down and start-up of 
complex equipment. 


Other steel producers followed 
U.S. Steel closely in their price 
revisions. Inland Steel’s price in- 
creases were slightly lower, aver- 
aging about $6.10 per ton. 


Product manufacturers are split 
concerning increasing prices for 
their products. Generally, those 
in tightly competitive markets, 
such as home appliances, intend to 
absorb the material cost increases 
without raising prices. Others, 
such as the automobile industry 
will pass on the increases with the 
new models to be introduced this 
Fall. The automotive industry had 
previously leaked hints that price 





Liquid cooled stator for 260,000-kv generator is first of its type. increases could be expected next 
Circv lating coolant through hollow stator windings allows generator to year, due to increased labor and 
dev. 





p more power without increase in size. material costs. 


@ Vacuum melting, a technique 
that has been rushed into produe. 
tion to meet the demands of highly 
reactive metals such as titanium 
and zirconium, may find its great 
est use in producing better ver. 
sions of standard ferrous all ys 
Only recently, Carboloy Depart. 
ment of General Electric placed a 
semi-continuous vacuum melting 
furnace in operation in Detroit. 
With a capacity of 120,000 Ib per 
month, the new furnace will con- 
centrate on producing high per- 
formance alloys that may wal] 
solve some of the problems asgo- 
ciated with high temperature per- 
formance and longer lifetimes for 
parts such as bearings and gears, 


@ Vacuum melting can improve al- 

loys in a number of ways. The 

vacuum melted materials are sub- 

Melt can be adjusted, material added from outside of vacuum furnace stantially free of inclusions or im- 
without breaking seal. purities and have more closely con- 
trolled compositions. In some in- 

- stances, vacuum melting fosters 

Vacuum Meltin the development and production of 
2 a completely new family of alloys 

For many existing alloys, proper- 


= d a) ties due to vacuum melting are im- 
ro uces ew oys provea so markedly, that they too 


could be classed as new alloys. 





New pilot facility wn production Nickel and cobalt base alloys, for 
: example, benefit through vacuum 

melting because there £3 a mini- 

mum loss of hardening elements 


due to oxidation. Superior cleanli- 
ness is reflected in substantially 
improved fatigue and stress rup- 
ture properties. Ductility and over- 
all workability are improved, re- 
sulting in fewer rejects. In addli- 
tion, vacuum melted scrap has ex- 
cellent remelt value. Vacuum melt- 
ed metals often show simultaneous 
improvement in both ductility and 
tensile strength, according to Car- 
boloy metallurgists. 


@ Vacuum melting has progressed 
rapidly to larger and larger melt 
and ingot sizes. In 1950, 50-lb 
melts were rare. Now, 1000-lb in- 
gots of titanium and vacuum melt- 
ed steel are becoming common, and 
engineers are talking about 10,- 
000-lb melts. The Carboloy semi- 
continuous plant is called a pilot 
unit, and it is capable of two 1000- 
lb heats per shift. The melt can 
Crucible lip is directly above ingot mold port. View shows part of inget be poured into ingots, casting 
mold turntable: or centrifugal casting molds. 
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New York subway cars now being delivered, have vinyl foam seats. 


Foams Compete for 


Transportation Seating 


Railroad, bus, and 
manufacturers are 


streetcar 
keeping a 
sharp eye on the red, vinyl-cov- 
ered foam cushions that are ap- 
pearing in increasing numbers on 
New York City’s subways. Under 
the colorful coated fabric are 
three different flexible foams. The 
one that turns in the best per- 
formance will be a long jump 
ahead of the others in the race for 
the largest piece of the lucrative 


industrial seating and upholstery 
market. 


The three foams—two new and 
one old—are vinyl plastisol, poly- 
urethane, and neoprene. Here is 
how the three materials rank at 
this stage of the year and a half 
old testing program: 


# Neoprene. Foamed neoprene 
enjoys the position of the most 
thoroughly proved fire resistant 
foam material. The U.S. Navy 
tested it for over ten years, and 


it proved out for use on combat 
vessels. It is suitably fire resist- 
ant, wears well, manufacturing 
facilities are available and ready 
with experienced manufacturers. 
But neoprene is too expensive at 
present when produced in the 
heavy foams necessary to take the 
rough abuse of public transit. Ac- 
cording to New York’s transit 





Vinyl-covered, vinyl-foam subway 
seat. 


engineers, neoprene suppliers are 
making progress in developing 
lower cost formulations and light- 
er weight, tougher foams. 

@ Foamed vinyl. Thick viny! 
foams have only recently become 
available, but are rapidly assum- 
ing an important position in the 
seating and upholstery field. Cred- 
it for the development of practical 


Interior of new subway cars is brightened by red seats, vinyl tile flooring. 




















understanding of the problem and solu- | 
tion) to the delivery of the finished die 
casting to you, every step of production 
is controlled by a combination of factors 


it took a lot 
of “know how’ 
to produce 


IGHT from the very start of the design | 
(which must be done with a thorough | 








- +. the hands of an expert, the watchful | 
eyes of an inspector. Yes, each employee | 


at Paramount is an expert in his field— 
fully trained in individual requirements 
for production, quality control and all 
other factors, 
today's demands for skill and accuracy 
in the die casting process. 


D ALUMINUM ZINC MAGNESIUM 


14 


so necessary to meet 


WRITE FOR THIS 
FREE BROCHURE 
Here’s the story of 


die casting and facili- 
ties at Paramount. 


DIE CASTING COMPANY 
St. Joseph 1, Michigan 





For more information, Circle No. 429 
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Foam vinyl core used in new subway seating (Elastomer Chemical Cor.) 


plastisol foams goes to the Elasto- 
ner Chemical Corp. of Newark, 
which developed a top-notch, con- 
tinuous-foam production technique 
using a high frequency cure. 
Foams up to four inches thick are 
now in production by a number of 
large producers working under 
Elastomer’s Vinyl foams 
are in a favorable position from 
the standpoint cost, fire 
resistant, and can be formulated 
over a wide range of weights and 
resiliencies. Like polyurethanes, 
and unlike foam rubber and neo- 
prene, the physical and mechanical 
properties of the foamed vinyls 
can be varied by changing the 
formulation of the material. Thus 
foam can be either soft 
or hard, as can a relatively light 


license. 


of are 


a dense 


Lack of production experi- 
ence is the one factor that is 
holding back the vinyls. The 
formulation and end product is 
si.tisfactory, but there is no long 


foam. 


history of performance to offer as 
proof of the pudding. 

@ Polyurethanes. These 
foams show particularly 
promise due _ to their 


new 
good 
high 


Integral-skin foam vinyl crash pad 


for automobiles. (Elastomer Chemi- 
cal Corp.) 


strengths at low densities. A tes} 
New York 
subway seating has been under- 
way for a year and a half. The 
foams are turning in a good per- 
fermance, according to prelimi- 
nary reports, but have some un- 
usual characteristics and a differ- 
ent “feel” that has caused som 
hesitancy in granting them con- 
The 
characteristic of the foams now i: 
“bottoming”. This 
not mean that passengers 
end up sitting on the framework, 
but refers to a non-linear stress 
strain curve, which is in the shape 
of an ogive. The foam is resist- 
ant to slight pressure then comn- 
presses deeply until the “bottom 
Then th 
foam exhibits greater resistanc 
to further The 
bottoming characteristic combined 
with 
recovery 


of polyurethanes in 


plete approval. outstanding 


use is called 


does 


ing’ point is reached. 


compression. 
a relatively slow speed ol 
from distortion give 
polyurethane foams a. _ totally 
different feel than other types of 
seating. More than a difference 
in feel is holding up the polyur- 
ethane foams in industrial seating 
and institutional upholstery appli- 
cations, however. The material |s 
so new that manufacturing prob- 
lems are still unsolved, some diffi- 
culty has been encountered with 
formulations, and it has been diffi 
cult to insure homogeneity i? 
different batches of thick foams. 
The fastest progress is occurring 
ir. just this area of formulation 
standardization. and manufactur 
ing techniques, though, and with- 
in a short time most of the cur 
rent difficulties will be solved 

even competing foam manufac- 

(Continued on p. 208) 
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Self-censorship 
won't work 


Several months ago we expressed 
concern over the establishment 
of a type of “thought control” 
operation in Washington under 
the name of the Office of Stra- 
tegic Information. Purported 
purpose of the bureau was to 
persuade editors to withhold in- 
formation which could be of any 
use to a potential enemy. After 
some six months of ineffectual 
operation, the bureau was trans- 
ferred to the Department of 
Defense where it now functions. 

Now we can see the effects 
of the attempts to invoke self- 
censorship. Many news sources 
are drying up when the subjects 
they deal with have anything 
to do with military matters, 
whether or not the information 


‘One point of view 


involved might be critical. As 
we predicted, managements of 
companies are afraid to release 
non-classified information which 
might draw the wrath of De- 
partment of Defense officials. 
Aside from this real prob- 
lem, the method of operation is 
stupid. Editors are supposed to 
draw up a “Balanced Sheet for 
Strategic Information.” In us- 
ing such a sheet, we are sup- 
posed to carefully scrutinize any 
information considered for pub- 
lication. As a result of such 
scrutiny, an editor is supposed 
to determine whether the dam- 
age to our own people caused by 
withholding information is 
greater than would be the help 
provided to an enemy through 
publication. Such scrutiny is 
prescribed even when a roundup 
of previously published bits of 
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information is considered. 

As the publication, Editor 
& Publisher, states it: “It would 
be extremely naive to assume 
that the Kremlin does not have 
an organization sifting and an- 
alyzing and doing their own 
‘two plus two equals four’ arith- 
metic.” 

The entire purpose and op- 
eration of this bureau seems 
stupid and unrealistic. As we 
said before, we can do more to 
harm oursclves as a country by 
cutting off the free flow of tech- 
nical information than we could 
possibly help an enemy. If we 
haven’t the ingenuity to keep 
ahead, secrecy certainly won’t 
protect us. 


0 hi. Mee) 
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Polyurethane foams are currently the most widely used 
isocyanate-base polymers. Left—flexible foam pads used 
in European car seats and backs. Right—sandwich struc- 


tively. 


tures made by forming rigid foam between panels oj 
plywood, plastic laminate, veneer and aluminum, respec 


(Mobay Chemical Co.) 


The Isocyanate-Base Polymers— 


Rigid and flexible foams are biggest present 
applications. Others in use or on the way are elastomers, 
coatings, potting compounds, adhesives, greases 


and heat resistant plastics. 


by Irving Katz, Research Engineer, North American Aviation, Inc. 


@ Isocyanate-base polymers are 
relatively new materials that are 
structurally similar to nylon. They 
include the polyurethanes, the 
polyureas and the polyamides. 
These are made by adding iso- 
cyanates to hydroxy, amino and 
carboxyl compounds, respectively. 

Isocyanate-base polymers were 
developed originally by Germany’s 
I. G. Farben about 1937 and are 
relatively widely used in Europe. 
Interest in this country stemmed 
from reports prepared by Allied 
industry-investigating teams fol- 
lowing World War II. Now an 
increasing number of development 
programs on these materials are 
being undertaken. This article is 
a brief review of developments 
in elastomers, adhesives, potting 
compounds, expanded plastics, 
heat-resistant plastics and greases. 


Elastomers 
Two isocyanate-base elastomers 


are being developed: isocyanate- 
modified polyesters and internally 
plasticized polyurethanes. 
Modified polyesters—These elas- 
tomers are flexible and have un- 
usual abrasion resistance. They 
have good resistance to ozone and 
general weathering, excellent oil 
resistance, and fair resistance to 
dry heat. Under moist heat 
(212 F), however, they break 
down rapidly. They have poor 
resistance to aromatics, chlorin- 
ated hydrocarbons, ketones, sub- 
stituted ammonium compounds, 
terpenes, acids and bases. 
Potential applications include 
shoe soles and heels, hydraulic 
gaskets, oil seals and timing gear 
belts. Present manufacturing 
costs are too high for most com- 
mercial applications. However, it 
has been conjectured that tires 
having tread lives of 100,000 miles 
could be made from these rubbers 
at prices competitive with those 
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of other rubber-base tires of 
comparable road life. These elasto- 
mers also show promise as wear- 
resistant, weather-resistant coat- 
ings. 

Isocyanate-modified _ polyesters 
are made by a three-step process: 
1) reacting polycarboxylic acids 
with excess polyhydroxy con- 
pounds to form a hydroxy-rich 
polyester, 2) reacting the polyes- 
ter with excess polyisocyanates 
to lengthen the polyester chain 
molecule by means of polyurethane 
linkages, and 3) reacting the 
modified polyester with water, 
glycol, diamines or additional 
polyisocyanates to cure or vulcan- 
ize the rubber. 

Although the uncured rubber 
has a shelf life of several weeks, 
the rubber when compounded with 
the vulcanizing ingredients has 4 
drastically reduced shelf life of 
only about one day. Hence fabri- 
cators must do their own com- 
pounding immediately prior 
molding. Preliminary information 
indicates that the green rubber 
may be broken down and com: 
pounded in a Banbury, and the 
final curing agents may be added 
on a cool mill. 

Other indications on compound: 
ing: 1) plasticizer additions ac! 
only as quality diluents, 2) softel- 
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Flexible foam can be fabricated with simple tools. Here 
a seat cushion is made by (1) slicing a sheet of polyure- 
thane foam with a horizontal saw, (2) shaping it with a 


ing agents have a pronounced 
initial softening effect but tend 
to accelerate undesirable harden- 
ing of cured stock, and 3) carbon 
blacks do not improve toughness 
except in certain weak stocks. 

The compounded rubbers have 
little or no building tack; tem- 
porary tack may be imparted by 
treating the stock with ketones 
such as acetone or methyl! ethyl 
ketone. The compounded rubbers 
also have poor adhesive qualities. 
Successful bonding to other rub- 
bers requires a blend of the iso- 
cyanate-modified polyester and the 
other rubber to be bonded. 

Polyurethanes — These _inter- 
nally plasticized elastomers are 
water-white transparent materials 
having extensibility, toughness, 
stability to light and heat, insensi- 
tivity to water and good adhesive 
qualities. They have a_ great 
affinity for glass; certain compo- 
sitions bond so firmly that the 
glass fails in preference to the 
bond. Potential uses include 
specialty casting resins, optical 
cements and _ interlayers’ for 
specialized safety glass applica- 
tions. 


Polyurethane elastomers are 


made by copolymerizing mixtures 
of polyhydroxy compounds and 
hydroxy-rich 


plasticizers with 












a new family of engineering materials 


either pure isocyanates or isocyan- 
ate prepolymers. The _ reaction 
occurs at room temperature and 
is especially rapid for low plas- 
ticizer concentrations. Presence 
of moisture or acids must be 
avoided since they react with 
isocyanates to produce carbon 
dioxide and thereby cause blister- 
ing. Standard casting techniques 
are satisfactory. Properties of the 
end material are enhanced by a 
short postcure. 

The elastomers may be varied 
from hard, tough, horn-like solids 
to soft, tacky semi-solids by vary- 
ing the concentration of plasti- 
cizer. The more highly plasticized 
materials have a relatively low 
temperature limit. A modification 
with  hydroxy-rich polyesters 
shows improved heat resistance 
but lower elastomeric properties. 

Optical properties of the cured 
rubbers are partly dependent upon 
the initial color of the reactants, 
and purification is essential for a 
colorless end material. Extent of 
purification needed will be an im- 
portant factor in determining 
future cost of these elastomers. 
Adhesives 

Isocyanates now make it pos- 
sible to structurally bond ma- 
terials with a low-temperature, 
fast-curing adhesive. The three 


band saw, (3) coring it with a circular saw, and (4) 
joining the cored block to another polyurethane foam pad 
with an isocyanate cement. 


(Mobay Chemical Co.) 


basic types of isocyanate adhe- 
sives, for want of better names, 
can be classified as polyurethanes, 
hybrid polyurethane - polyureas, 
and polyisocyanates. 
Polyurethanes—These adhesives 
have limited pot life and are 
generally prepared only by the 
fabricator at time of use. 
Weighed amounts of polyhydroxy 
compounds and polyisocyanates or 
isocyanate prepolymers are mixed 
and applied to the surfaces to be 
bonded. The parts are assembled 
and the bond is allowed to cure 
at room temperature under con- 
tact pressure; for some composi- 
tions an afterbake under pressure 
is beneficial. A modification that 
employs solvents such as acetone 
or methyl ethyl ketone provides 
some latitude in pot life but re- 
quires a drying period and a 
higher-temperature cure. 
Although this type of adhesive 
combines the advantages of a 
rapid cure at low temperatures 
with the absence of polymerization 
by-products, it requires careful 
handling of the potentially-danger- 
ous isocyanate, rather accurate 
weighings and tight production 
schedules. Despite these disadvan- 
tages, this type of adhesive can be 
used for general-purpose bonding 
and has shown some promise for 
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Cell structure of isocyanate-base 
expanded plastic shown by photomi- 


crograph, (Nopco Chemical Co.) 


metal-to-metal bonding in extreme- 
low-temperature applications. 
Polyurethane-polyureas—T hese 
hybrids are more attractive than 
the straight polyurethanes be- 
cause they have much longer pot 
life and need not be prepared by 
the fabricator. They are made by 
reacting polyhydroxy compounds 
with an excess of polyisocyanates 
to produce isocyanate-rich poly- 
urethanes. Curing occurs when 


the moisture in the air converts 
part of the excess isocyanates into 
amines and liberates carbon di- 
oxide. The carbon dioxide escapes 
readily 


more or less from the 


open-face 
faces. (A 


adhesive-coated sur- 
solvent addition pro- 
vides a lower-viscosity adhesive 
and facilitates release of the car 
bon dioxide, but it also seems to 
reduce the shelf life of the adhe 
sive.) The 


amines react lImme 


| 


: ¢ . . | 
lately W1tn tne exces sor 


Vanate 
to form polyureas which, in turn. 
crosslink the adhesive by reacting 
with the remaining isocyanate. 

In practice, the adhesive is ap- 
plied to the surfaces to be bonded 
and allowed to remain exposed to 
air for a predetermined period. 
The parts are then assembled and 
the bond cured under pressure 
A relatively short room-tempera- 
ture cure is permissible, although 
some heating may give optimum 
bond properties. Although these 
adhesives are easier to use than 
the straight polyurethanes, they 
must be handled with considerable 
care to prevent undue moisture 
contact resulting in 
gelation. 


premature 


These adhesives are suitable for 
bonding practically any combina- 
tion of materials. Bond properties 


vary with differing types and 
ratios of ingredients and cata- 
lysts. Since there has been little 


standardization of basic formula- 
tions, fabricators must generally 
develop their own formulations. 
Polyisocyanates — Alone or 
blended with rubbers, isocyanates 
have received much attention as 
adhesives for bonding rubbers to 




















Bond between foamed plastic core and outer aircraft skin stands up under 
(Lockheed Aircraft Corp.) 


impact of 50-caliber bullets. 
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metals and fabrics. Present q. 
velopment work indicates tho 
may be more versatile than +, 


adhesives based on rubber 


tives or tne earlier brass 


and ebonite layer tech: 
They can bond practical] 
ombination, they are eas 


plied, and they provide bonds wit) 
good oil and solvent resistance an4 
good mechanical properties. Th, 
bonds have excellent flex resi. 
tance. Bonding techniques a), 
analogous to those used with 
hybrid polyurethane-polyurea aq 
hesives, the curing mechanisp 
being essentially the same. 
Bond strength is affected by 
the length of the open-standing 
period and the ambient humidit; 
Preliminary tests indicate that 
the open-face period for the 
straight polyisocyanates should b 
relatively short, say on the order 
of hours. However, tight produc 
tion scheduling can be avoided i1 
two ways. Cover cements based 
on the elastomer to be bonded can 
be applied to the adhesive-coated 
metal parts. Or, adhesives that 
are blends of polyisocyanates and 
elastomers may be -used instead 
of straight polyisocyanates t 
lengthen the allowable open-fac« 
period. However, the blends then- 
selves have shelf lives generalls 
limited to one week, althoug! 
stability can sometimes be in- 
proved by solvent additions. 
Blends are made by breaking 
down the rubber on a mill, prefer 
ably with a peptizing agent, dis- 
solving the masticated rubber 10 
a solvent and adding the iso 
cyanate. The cement is usually 
stored at room temperature for 4 
few hours prior to use. Because 0! 
the limited pot life, the fabricator 
must formulate Ais own blends. 
Dilute solutions of blends ca! 
be used to bond elastomers 
fabrics. The fabric is coated with 
the adhesive, the solvent alloweé 
to evaporate, the elastomer 4p 
plied to the coated fabric, ané 
the assembly cured under contact 
pressure. 


Potting compounds 

There is a continuing search 
for potting materials that havé 
low water permeability, lov 
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shrinkage, Stability through wide 
temperature ranges, good me- 
chanical properties, elastomeric 
properties and good resistance to 
re als, particularly ionic types 
h as salt water. Such a plastic 
ticularly useful if it 
es low dielectric 
and low dissipation factor with 
high dielectric strength and high 
resistivity. It has been recognized 
that isocyanate-base polymers 
might have undesirable electrical] 
properties because of their polar- 
ity. Castor oil appears to be a 
compounding ingredient capable 
of reducing polarity to a mini- 
mum. In addition, the castor oil 
molecule contains three reactive 
positions which, if utilized, pro- 
duce a thermosetting polymer 
with characteristically improved 
thermal and chemical properties ; 
and castor oil also imparts elasto- 
meric properties to the plastic by 
internal plasticization. 

Castor oil-modified polyure- 
thanes that conform to MIL-T-27 
requirements for transformer pot- 
ting compounds have been de- 
veloped. However, they may not 
be satisfactory for high-frequency 
potting applications where a die- 
lectric constant of less than 3.5-4.0 
is needed. On the other hand, 
they are potentially suitable in 
ther high frequency applications 
such as phase shifters in radar 
wave guides. By increasing their 
loss factor, they can be made suit- 
able for termination or dummy 
loading of microwave power. 


Sut 


also 


constant 


Expanded plastics 

Although a moist or acidic 
environment often means trouble 
with isocyanate-base materials, 
the isocyanate materials most 
widely used today are made by 
deliberate, though carefully con- 
trolled, additions of water and/or 
acid. Such additions cause the 
resin to undergo a considerable 
Increase in volume—as much as 
30-fold—during cure. The result 
is a plastic composed of a multi- 
tude of randomly distributed cells. 
This expanded material is light- 
Weight and resilient, and it has 
8007 mechanical, electrical and 


the mal-insulating properties. 
1 | 


foaming mechanism is a 
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Left—how humidity and storage time affect the adhesion of a polyisocyanate 
adhesive to steel. Right—how blending with an elastomer affects the allow- 
able storage time of a polyisocyanate adhesive to be applied to steel. (Both 
charts adapted from a duPont report, “Bonding Elastomers to Metals with 


MDI-50”, BL-241, Apr. 1951). 
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two-step process. The isocyanate- 
rich resin reacts with water, 
liberating carbon dioxide and 
forming polyurea linkages which, 
upon further reaction with excess 
isocyanate, crosslink the resin. As 
polymerization continues, the 
resin becomes more viscous and is 
swelled in volume by the en- 
trapped carbon dioxide. By vary- 
ing the ingredients, it is possible 
to control the final density, to pro- 
duce materials of equal density 
ranging from soft and flexible to 
hard and rigid, and to produce 
either mainly open-cell or mainly 
closed-cell materials. 


Sheor modulus, 10° psi 
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required of foamed-in-place core mate- 
rials by MIL-C-8087 (USAF) when tested in sandwich form at room tem- 


Expanding resins are used in 
two ways. They may be prefoamed 
in a mold, then assembled, or 
they may be foamed within the 
assembly itself. Bond strength of 
foamed-in-place assemblies can be 
improved somewhat by first flush- 
ing the surfaces of the part with 
isocyanates. However, bonding is 
usually no problem and good bonds 
have been reported even in foam- 
ing against wet surfaces. 

The chemical reaction starts as 
soon as the components are mixed. 
Most commercially available foam- 
ing resins require no preheating 
unless they have been stored at 
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taining information.om isocyan- 
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Polyester Isocyanate Syn 
thetics, Mar. 
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NéwSkoam Plasfics Cast 
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low temperatures, and mixing 
times are ordinarily no longer 
than one minute. One manufac- 
turer has suggested that no more 
than 10 lb of material be pro- 
cessed at one time. Where large 
quantities are handled, it may be 
necessary to inject the mixture 
into the part under pressure. 

In certain applications, the 
foaming plastic may be sprayed 
from a two-container spray gun, 
mixing occurring during atomiza- 
tion. Flat objects sprayed with a 
1/16-¥ in. layer of activated resin 
at a rate of 3 bd. ft per min have 
yielded foamed insulation about 
1 in. thick. Thicker coatings can 
be obtained by repeated spraying 
at intervals of 30 min. 

Expanded plastics usually 
harden within a few hours and 
attain maximum strength within 
24 hr. Some high-strength ma- 
terials, however, require postcur- 
ing to attain optimum strength. 

Rigid foams are being used in 
sandwich constructions to provide 
greater skin stabilization in air- 
craft, thereby permitting higher- 
stress design. Flexible foams are 
being investigated for encapsula- 
tion of electronic equipment where 
protection against severe vibra- 
tional shock is needed. Use of the 
insulating foam in refrigerator 
truck bodies is also being studied. 
Isocyanate sponge materials 
(open-cell), only about one-half 
the density of foam rubber, are 
finding use as carpet underlays, 
shoulder pads, furniture padding 
and cleaning sponges. 


Heat-resistant plastics 
Much work is being done on 
the development of high-tempera- 
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ture plastics and rubbers. Organic 
materials based on boron, silicon 
and titanium are of great interest. 
So far, only boron and silicon 
have been evaluated with respect 
to isocyanates. 
Boron-base polymers—Boron is 
extremely heat-resistant, but 
water sensitive. This water sens}- 
tivity can be reduced in some cases 
by combining with 
Reacting iso- 


isocyanates 
boron compounds. 
cyanates with boric acids produces 
infusible polymers, but mixing 
with monofunctional isocyanates 
results in fusible, partially water- 
soluble materials. Reacting bi- 
functional boronic acids with bi- 
functional isocyanates produces 
white solids having high softening 
points and melting points at 
600-630 F. These polymers can be 
made into films and fibers and 
are soluble in phenol, formic acid, 
benzene and ether. They can be 
converted to more elastomeric ma- 
terials which are also white solids 
but have lower softening points; 
these derivatives are soluble in 
alcohol, formic acid and 
acid. 

These materials were first called 
polyboronamides, but recently the 
nomenclature has been the subject 
of controversy. The new conten- 
tion is that these materials are 
nothing more than boron-contain- 
ing polymers, the boron probably 
being in the form of loosely bonded 
boric or boronic 2cids. 

Silicones—A chief drawback of 
silicone resins is their softening at 
elevated temperatures. Silicone 
copolymers made by reacting sila- 
nediols with diisocyanates are in- 


acetic 





Isocyanate 
Sunpliers 


E. 1. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

The Garwin Co., North Haven, 
Conn. 

Mobay Chemical Co., St. Louis, 
Mo. 

Monsanto Chemical Co., St. 
Louis, Mo. 

National Aniline Div., Allied 
Chemical & Dye Corp.,. New 
York, N.Y. 
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fusible and insoluble, and they 
have decomposition temperatures 
in the range of 675-750 F. Some 
adhesives made from such resins 
have shown metal-to-metal bond 
strengths of 
500 F. 


about 500 psi aj 
Materials that withstang 
temperatures on the order at 
F and may have elastomeric prop 


erties can be made by react. 


ing silicon-base polyisocyanates 
with carbon-base polyhydroxy com- 
pounds. 


Other uses 

Greases that will operate over 
increasingly wider ranges of tem- 
peratures and loading are needed. 
Such must not melt, 
harden or darken excessively at 
elevated temperatures; must not 
thicken excessively at low tempera- 
tures; should have good mechan- 
ical stability throughout the ip- 
tended temperature range; and 
should have low evaporation and 


greases 


leakage losses. 

Because of their excellent tem- 
perature stability and good lubric- 
ity, silicone fluids are a good base 
for such greases despite their poor 
wear properties. Current investi- 
gations of both organic and inor- 
ganic thickeners indicate that the 
isocyanate-base ureas are the most 
promising for high-temperature 
greases. Silicone fluids thickened 
with these ureas are stable and 
have good rheological properties, 
but suffer from poor wear and 
low-temperature properties. The 
amides are not as satisfactory as 
the ureas, and the urethanes have 
not been sufficiently evaluated. 

Other isocyanate-base products 
under development or investiga- 
tion include molding compounds, 
protective coatings, textiles, lami- 
nates (to a limited extent), rocket 
propellants and resin catalysts. 
The catalyst development has re- 
sulted in so-called “isocyanate gen- 
erators”—compounds which can be 
used to modify the base resin in an 
epoxy adhesive, for example, 5° 
that the catalyzed resin will not 
start to cure until a slightly ele 
vated temperature is applied. 


This article is based on a paper given 4 
the 1955 annual meeting of the Society of 
Plastics Engineers and published in thé 
SPE Journal. 
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Stainless Steel 
Stainless steel wire is here being used to build up 
and replace a pitted surface on a 102-in. nickel-vana- 


Repairs Propeller 


dium steel propeller. Using Aircomatic welding 
methods developed by Air Reduction Co., the Cool- 
idge Propeller Co. applied 312 lb of welding wire to 
clad the 15,552 sq in. of the propeller. Welding be- 
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| \ 


~~ 


gan on the thin edge of each blade and progressed, 
small areas at a time, to the hub. Each blade was 
worked on alternately to distribute heat evenly. After 
total deposit was laid, the propeller was straightened, 
repitched, balanced, and the surface ground, provid- 
ing smooth, corrosion resistant blades. 


(Additional Materials at Work on p. 93) 
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Titanium alloys are produced with these materials: tita- 
nium sponge and, the alloying element. These are melted 
in a non-conswmable electrode furnace to produce ingot at 


(right), which is forged into rod. (right rear). Rod be- 
comes electrode in consumable-electrode furnace to pro- 


duce la rge ingot (rear). (Armour Research Foundatior 


A New Titanium Alloy 








What is 
MST 6AI-4V? 

This alloy was developed by 
Armour Research Foundation 
under contract with Water- 
town Arsenal, and subsequent- 
ly developed for production by 
Mallory-Sharon Titanium Corp. 
The titanium-aluminum-vana- 
dium system is of the beta 
isomorphous type, showing no 
eutectoid decomposition. In bar 
form, the alloy generally con- 
tains no more than 10-20% 
beta phase and even less in 
sheet form. However, enough 
beta can be retained by quench- 
ing from upper portion of 
alpha-beta field that subse- 
quent aging at lower tempera- 
tures produces strengths up to 
200,000 psi level. Commercial 
production was announced in 
April issue of M & M. 








Available now as forgings, bar, plate and sheet, this 


aluminum-vanadium-titanium alloy has— 


>» Usable strength up to 1000 F 
» High tensile and impact strengths 


>» Good weldability 


by R. J. McClintick, G. W. Bauer, and L. S. Busch, 


Mallory-Sharon Titanium Corp. 


@ MST G6AI-4V is a_ weldable 
alpha-beta titanium bar and sheet 
alloy which has excellent elevated 
temperature properties and can be 
heat treated to very high strengths. 
The combination of good mechan- 
ical properties in general, a high 
hydrogen tolerance (greater than 
240 parts per million), low density 
and availability in all basic shapes 
such as forgings, bar, plate and 
sheet make the alloy a promising 
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structural material for widespread 
use in airframe, jet engine and 
ordnance applications. In_ bar 
form, its elevated temperature and 
fatigue properties suggest applica- 
tions in compressor parts for jet 
engines. In plate form, its good 
impact, high heat-treated strength 
and weldability indicate its suit- 
ability for armor plate. And in 
sheets, its strength and weldability 
are attractive for applications not 
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Fig 1 Effect of various heat treat- 
ments on fatigue of %-in. dia bars 
of MST GAI-4V. 

4: 1850 F, % hr, WQ + 900 F, 1 hr, 
AC. 

B: 1600 F, % hr, AC. 

C: 1850 F, % hr, FC to 900 F, AC. 
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Temperature, F 
Fig 2 Tensile properties vs tempera- 
‘ure for MST 6A l-4V. Tests run by 
Pratt and Whitney Aircraft, Div. of 
'nited Aircraft Corp. 


requiring sharp bend radii. The 
high beta transformation tempera- 
ture of 1800 F minimizes possibil- 
ity of beta embrittlement due to 
overheating during fabrication. 
Heat treatment vs mechanical 
Properties 
\ table shows typical physical 
and mechanical properties of MST 
bAl-bV. Tensile properties be- 
tween 145,000 and 200,000 psi ulti- 
ma'e can be produced by properly 
acjusting heat treating conditions. 
Ii reasing solution heat-treat tem- 
peratures from 1400 to 1800 F, 
a decreasing aging tempera- 
s from about 1200 to 800 F in- 
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Fig 3 Creep of annealed MST 6GAI-4V alloy in %%-in. dia bars, and effect of 


heat treatment on creep. 


TYPICAL PROPERTIES OF MST 6GAI-4V 
Room Temperature) 























Nominal Composition 6 Al, 4% V, bal Ti 
Density, Ib/cu in. 0.160 
Coef of Therm Exp, micro-in./°F 

at 90-932 F 5.2 

at 932-1652 F 5.8 

Cond A! | Cond B! | Cond C2 | Cond DS 
Ult Ten Str, 1000 psi | = | a ft eS 
Yid Str, 1000 psi 137 153 180 130 
Elong in 1 in. for bar, 2 in. for sheet, 13 13 9 12 
Red in area, % 39 40 31 
Hardness, Rc 30 33 38 37 
1 Values obtained on rolled or forged stock in sections from \% to 3 in. 


2 Values obtained from %-tn. bar. 
* Values obtained from 0.020-0.090-in. sheet. 


Condition A; 1500 F, 4% hr, AC (FC section sizes under % in. to 1100 F). 
Condition B; 1400 F, %& hr, WQ + 1100 F, 8 hr, AC. 


Condition C; 1700 F, 4% hr, WQ + 900 F, 2 hr, AC. 


Condition D; 1450 F, 2 hr, FC to 1100 F, AC. 


creases strength and lowers ductil- 
ity somewhat. Best combinations 
of high strength properties are 
obtained by aging for 1 to 24 hr, 
depending on temperature. Longer 
times are required at lower aging 
temperatures and shorter times at 
higher aging temperatures to gain 
the best ductility commensurate 
with a given strength level. 

Bar and forgings can be soft- 
ened by annealing between 1300 
and 1500 F for % to 1 hr and air 
cooling. Annealing at 1300 F pro- 
vides about 10,000 psi higher 
strength with correspondingly less 
ductility as compared with anneal- 


ing at 1500 F. Section sizes smaller 
than about % in. should be furnace 
cooled to 1100 F after annealing at 
temperatures above 1300 F to in- 
sure stability against age harden- 
ing if the alloy is to be used at ele- 
vated temperatures. Recommended 
anneal for sheet is 1450 F for 2 hr 
followed by furnace cooling to 1100 
F and subsequent air cooling. 
Fatigue tests conducted at 8000 
rpm on Krouse rotating beam ma- 
chines indicate a typical endurance 
limit of 80,000 psi for 10° cycles on 
annealed unnotched specimens. On 
notched specimens (K:=4.5) en- 
durance limit is 37,500 psi. Fig 1 
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shows fatigue curves obtained on 
%2 in. diameter bars in various 
heat-treat conditions. For heat 
treated specimens ranging from 
145,000 to 200,000 psi tensile 
strength, ratio of unnotched en 
durance limit to tensile strength 
is 50% = 5%. 

V-notch Charpy impact strength 
of bar or plate of 1 in. section size 
or smaller averages 23 ft-lb at 
room temperature and 18 ft-lb at 
—40 F,, which is considerably bet- 
ter than most commercial alpha- 
beta titanium alloys. Static notch 
tensile tests show no hydrogen em- 
brittlement up to 240 parts per 
million hydrogen. Tests are con- 
ducted by static loading notched 
tensile specimens at room tem- 
perature for 5 hr at the approxi- 
mate yield strength and then in- 
creasing stress at 10,000 psi incre- 
ments and holding a minimum of 
5 hr at each stress level, until fail- 
ure occurs. The notch has a 60 deg 
angle with a 0.005 in. radius. The 
cross-sectional area under the 
notch is one half the original area. 


Weldability of new alloy and high beta transus make sheet fabrication practical. 


Elevated temperature 
properties 


MST 6AI-4V_ retains usable 
strength up to 1000 F. Typical 
short-time tensile properties of an 
nealed bar at 1000 F are 92,000 psi 
ultimate tensile strength, 77,000 
psi 0.2% yield strength, 20% 
elongation and 64% reduction in 
area. This yield strength is at least 
30,000 psi higher than that of an- 
nealed Ti-3Al-5Cr, Ti-4Al-4Mn, 
or Ti-5Al-2.5Sn at 1000 F. Varia- 
tion of tensile properties with tem- 
perature is shown in Fig 2. 

Annealed bar exhibits less than 
0.2% total creep after 300 hr at 
650 F and 50,000 psi stress, with 
no loss of ductility as evidenced by 
subsequent tensile testing at room 
temperature. Safe operating limit 
for the alloy ranges from about 
60,000 psi stress at 700 F to 15,000 
psi stress at 1000 F. Fig 3 shows 
creep characteristics in the an- 
nealed condition, and also effect of 
heat treatment on creep charac- 
teristics. 
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Weldability 
Watertown Arsenal Lab » 
that weldability of the alloy 


POs 


cellent compared to that 
other alpha-beta titanium illoy 
Their work on arc-welded pl! 
ing consumable, unalloyed 
ium filler and a protective argoy 
shield indicates that welds in M87 
6Al-4V actually have a highe 
tolerance for interstitials thay 
similar arc-welds in unalloyed com. 
mercial titanium. Also, both longi. 
tudinal and transverse tensile tests 
on arc welds in plate showed ar. 
ceptable strength and ductility. 

Preliminary results of a welding 
study on MST 6AI-4V sheet being 
conducted at Battelle Memoria] 
Institute indicate usable ductility 
of welds for many applications. 
These welds were made with a 
tungsten are torch without filler 
and a protective argon shield. In 
addition, spot welds in_ sheet 
showed good tension-shear ratios 
and insensitivity to hydrogen em- 
brittlement even at 500 parts per 
million hydrogen. 





(The Glenn L. Martin © 
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Silicon is Heart 
of Solar Battery Silicon 


disks which transform sunlight 





into electricity form the heart of 




























\ this solar battery, developed by 
ell Telephone Labs ‘his mods 

ba ¥¥2 433 #33 : $52 335 E89 88 contains | 132 disks, arranged in 

rgo fe e429 i9 $22 vos 292 38 HEE aia , 

MSI ee x ee £32 #82 SEE 339 TEE 48 units of 9 disks each. Solar 

che r S58 S35 et ee 4st batteries will receive their first 

tha nfo 23% ES Sa practical test this summer W hen 

vt an experimental unit, essentially 
sah the same as the model shown, will 

it be installed to supply power to 

is terminal equipment on rural tele- 

tei phone lines. During daylight hours 
slding the solar battery will power term- 

being inal equipment directly and, at the 
norial same time, will charge a storage | 
tility battery to provide power for night 
tans operation and periods of lower sun | 
ith » intensity. : 
filler 


Electrostatic Spraying 
Speeds Painting Paint cover- 


age has been more than doubled and 





production speeded by use of electro- 
static paint spray techniques at At- 
lanta Stove Works, Inc. Lawn furni- 
ture to be painted is hung on conveyor 
attachments and passed through two 
paint stations to coat both sides. 
Ransburg disk atomizers are mounted 
in the center of the two loops made 
by the conveyor. Paint is pumped to 
the center of the rotating disk. High 
d.c. voltage, imposed on the disk, es- 
tablishes an electrostatic field between 
the disk and the grounded parts hang- 
ing on the conveyor. This field atom- 
izes the coating material into a fine 
spray which is attracted to the sur- 
rounding parts, eliminating overspray 
and reducing the amount of paint re- 
auired. 

(Additional Materials at Work on p. 106) 




















These Hot Work Die Steels 











STEEL PROPRIETARY 
GRADE c Mn Si Ni Cr Vv Ww N 
4 Halcomb 218 0.38 0.34 1.10 ».21 0.40 az 
B | Chro-Mow 0.32 0.44 0.95 0.12 5.00 018 | 13! 
C | Malcomb 1370 0.43 0.38 0.32 0.10 2.20 063 | 1.00 
D | Peertess J 0.53 0.32 0.21 0.11 1.37 1.33 2.79 


look promising for Aircraft Structures 


Here are four steels, two of them already well known 
in the tool and die industry, that may solve some high- 
temperature problems in high-speed aircraft. 


by Edward A. Loria, Staff Metallurgist, Crucible Steel Co. of America 


@ For many years hot work die 
steels have been used successfully 
for tools requiring high toughness 
and strength at elevated tempera- 
tures. A number of these steels 
have a wide hardening range, and 
their potentialities for aircraft 
structures should be explored. 
Compositions of four such steels 
are given in an accompanying 
table. These steels merit attention 
because of their low thermal coeffi- 
cients of expansion which are 
quite similar to those of titanium 
and ferritic stainless. Steels A 
and B are chromium types that 
are tougher than ordinary chro- 
mium steels. Steels C and D have 


a resistance to softening equiva- 
lent to that of 9-12% tungsten 
hot work steels. Steel D, a newly 
developed: material, also has a 
lower hardening temperature than 
the high tungsten steels. Since C 
and D undergo secondary harden- 
ing on tempering, they are highly 
resistant to softening when sub- 
jected to elevated temperature 
service in the quenched and temp- 
ered condition. 

In selecting a superior steel for 
elevated temperature applications, 
it is necessary to evaluate the 
effect of elevated temperatures on 
mechanical properties both for 
short-time and for extended ex- 





As operating temperatures 
continue to rise, aircraft struc- 
tures increasingly require ma- 
terials that maintain a high 
strength-weight ratio at ele- 
vated temperatures. These re- 
quirements can be met by cer- 
tain steels that can be quenched 
and tempered to high strength 
levels. An earlier article by 
Nehrenberg (M&M, Oct. 1954, 
p. 100) described two new deep- 
hardening steels developed for 
large landing gear. Typical of 





Steels for Hotter Aircraft 


other forgings that could uti- 
lize the elevated-temperature 
strength retention of certain 
steels are the landing gear sup- 
port and the engine mounting 
frame. Steel rod, wire, tube and 
sheet (protected by an alumi- 
num coating) could also be used 
effectively. This article sug- 
gests consideration of a group 
of steels not previously evalu- 
ated for aircraft structures— 
steels originally developed for 
the tool and die industry. 
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MATERIALS & METHODS 


posure. In some cases, the effect 
of extended exposure at elevated 
temperature upon mechanica! 
properties at room temperatur 
must also be considered. 


Short-time properties 

Significance of long-time cree 
and stress rupture properties i 
aircraft structures has not yet 
been fully evaluated. In many ap- 
plications these properties are not 
critical because the parts are de- 
signed to withstand high emer- 
gency loads that will be applied 
for only a short time, and th 
steady loads are below those that 
would produce appreciable cree} 
Many aircraft parts are designed 
on the basis of peak load, and the 
most commonly determined prop- 
erties are the short-time tensile 
properties. 

The excellent strength and duc- 
tility of A and B steels at tem- 
peratures as high as 1100 F are 
shown in Table 1 which also gives 
properties of 4340. Mechanical 
properties at elevated tempera- 
tures depend somewhat on room- 
temperature properties, and maxi- 
mum room-temperature properties 
attainable may depend consider- 
ably on the size of part heat 
treated, particularly in the case of 
4340. Hence, it is important to 
note that the properties for steels 
A and B were obtained for 4-i0. 
sections, air cooled and tempered, 
whereas the properties for 434! 
were obtained on 14-in. rounds, 
oil quenched and tempered. 
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43490 (18 


Temperature, fF 


Fig 1, 2 and 3 How short-time 
tensile strength, yield strength and 
several 
steels vary with temperature. 


Table 2 gives elevated-tempera- 


» ture tensile properties of steel D 
= subjected to various 


hardening 
ind tempering treatments. High- 
est tensile and yield strengths are 


» generally obtained with the 2100 


F austenitizing treatment, even 


» with a 6-hr temper at 1225 F, but 
= higher elongation and reduction 


of area are obtained with the 
iower austenitizing temperature 


of 1950 F. One heat treatment 


listed second in the table) pro- 
vides a tensile strength as high as 
187,000 psi at 1000 F. 

Let us compare steel D with 
Inconel X at 1000 F. When D is 
austenitized at 2100 F and tem- 
pered 4 hr at 1225 F to a hard- 
ness of Re 49, it has a stress to 
rupture in 100 hr at 1000 F of 
110,000 psi—equivalent to that of 
Inconel X. But this same steel D 
has a tensile strength at 1000 F 
of 183.000 psi compared to 145,- 
000 psi for Inconel X. 

In “igures 1, 2 and 8, the ten- 
Sile st rengths, yield strengths and 
strensth-weight ratios of steels A 
and I) are compared with those of 


TABLE 1—ELEVATED TEMPERATURE TENSILE PROPERTIES OF STEELS A AND B 











| 
. Yid Str ' 
Steel Heat Treatment Test ee Ten Str, (0.2% | Elong. Red ” 

psi offset), % | Area, 
81) 17.000 184 000 | Al 
Air cooled from 1800 F, tem R00 171,000 37.000 17 56 
4 pered 3 hr at 1100 F to Ro 44 900 155,000 125,000 20 6! 
1000 145,000 105,000 19 65 
1100 110,000 88,000 21 69 
80 205,000 185,000 12 42 
Air cooled from 1800 F, tem 800 182,000 152,000 18 49 
B pered 3 hr at 1100 F to Rc 44 | 900 167,000 147,000 19 55 
1000 137,000 120,000 25 64 
1100 121,000 | 103,000 18 72 
80 198,000 | 188,000 14 53 
| Oil quenched from 1550 F, tem- 600 177,000 146,000 21 65 
| pered 2 hr at 850 F to Ro 43 700 164,000 138,000 20 71 
800 142,000 | 126,000 22 68 
4340 | 80 143,000 | 129,000 20 62 
Oil quenched from 1550F,tem- | 500 140,000 | 107,000; 21 | 33 
| pered 2 hr at 1170 F to Re 32 | 700 122,000 | 96,000 25 72 
850 103,000 | 86,000 | 26 76 
1000 80,000 58,000 | 34 87 











TABLE 2—ELEVATED TEMPERATURE TENSILE PROPERTIES OF STEEL D 





























Yid Str 
Test Ten i Red in 
Heat Treatment (0.2 % Elong, % Ve 
Temp, F Str, psi offset), psi | Area, % 
| 80 | 214,000 | 204,000 10 =| 30 
Oil quenched from 1950 F, tempered 3 800 173,000 153,000 ll 40 
hr at 1250 F to Re 46 | 1000 142,000 126,000 14 | 48 
| 1200 | $93,000 | 72000, 13 | 2 
Oil quenched from 1950 F, tempered 2| 80 | 256000 | 232000 | 8 | 2 
hr at 1150 F to Re 52 1000 187,000 162,000 | 13 39 
~ 80 | 245,000 | 227,000 ie 21 
Oil quenched from 2100 F, tempered 6 800 198,000 178,000 10 34 
hr at 1225 F to Re 49 900 193,000 174,000 8 29 
1000 176,000 | 158,000 7 19 
Oil quenched from 2100 F, tempered 4} 80 | 259,000 | 243000 | 6 | 19 
hr at 1225 F to Re 51 800 209,000 | 188,000 7 27 
Annealed at 1600 F tempered 16 hr at | : 30 E 88,000 | 60,000 29 56 
1400 F to Re 10 
other materials over the tempera- seen by comparing’ ultimate 


ture range from 600 to 1200 F. 
These curves give two types of 
information. The relative posi- 
tions of the curves at or about a 
given temperature show which 
materials offer superior properties 
for short-time exposure at that 
temperature. In addition, the rela- 
tive slopes of the curves show 
which materials are structurally 
most stable; curves which fall 
away rapidly as temperature in- 
creases generally indicate mate- 
rials relatively unstable at the 
higher temperatures, e.g., 17-7 
PH and the martensitic steels. 
Effect of alloy content can be 





strengths of steels A and D in 
Fig 1. The added tungsten and 
molybdenum in D give it better 
short-time heat resistance, especi- 
ally beyond 1100 F. The higher 
carbon content of D compared to 
the other steels makes it possible 
to reach much higher strengths. 
Tensile yield strengths are not 
used as often as ultimate strengths 
for design purposes. When the 
yield is less than two-thirds of 
the ultimate, however, the yield 
may be the limiting factor in de- 
sign, since an aircraft structure 
is often required not to deform 
permanently at the highest ex- 
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pected service stress. Yield 
strength may also be used as an 
indication of proportional limit in 
designs where elastic properties 
are important. Fig 2 shows that 
the yield strengths of the die 
steels are superior to those of 
1340 and 17-7 PH over the entire 
elevated temperature range. Note 
the stability of 422 in the 600- 
800 F range. Although yield 
strengths of steel A are lower 
than those of steel D throughout 
this temperature range, yield 
strengths of steel B (not shown 
on chart) are equivalent to those 
of D up to 800 F. As the chart 
indicates, yield strength of D 
above 1000 F is outstanding. 

Fig 3 shows the marked su- 
periority of the die steels in 
strength-weight ratio over the en- 
tire temperature range. Highest 
ratios are obtained for steel D 
that was austenitized at 2150 F. 
Ratios for D austenitized at 1950 
F overlap the ratios for A at 
temperatures up to 1000 F, above 
which D shows superiority. Ratios 
for 4340 and 17-7 PH overlap in 
the 200-800 F range and are 
higher than those for 422. How- 
ever, 422 is stable in this range 
and has higher ratios than 4340 
and 17-7 PH above 800 F. 


Long-time properties 

The elevated-temperature ten- 
sile data given above are based on 
short exposure times. Within a 
certain temperature range these 
properties are maintained during 
long exposures, but at higher tem- 
peratures these properties de- 
crease as a function of time. Both 
effects are ‘“structure-sensitive 
phenomena”, characteristic of 
each individual steel. 

One way to estimate the tem- 
perature ranges in which the de- 
sired properties will remain rela- 
tively constant for a certain time 
is by means of master tempering 
curves. Such curves show the 
combined effect of temperature 
and exposure time on hardness. 
Actual use of master tempering 
curves is explained elsewhere in 
this article. 

Fig 4 gives master tempering 
curves for the four die steels. 


TABLE 3—ROO/l,1 TEMPERATURE TENSILE PROPERTIES OF STEEL A SHEET: 





Tensile Strength, Yield Strength (0.2%) 


1000 psi | offset), 1000 psi | Elongati 
Heat Treatment : 


Average | Range | Average | Range | Average 





Annealed at 1430 | | 
cooled 10 F per hr t 108 09 3 80- 86 | 
to Rp 95 | 


Annealed at 1550 F, 
cooled 10 F per hr 89 | 85- 91 45- 48 
to Rp 85 | 


Annealed as shown above. | ; | 191-193 | 164-167 
Salt quenched from 1800 | 

F, air cooled from 1000 F, | 
double tempered 4 hr at | | | | 
1125 F to Ro 42-44 | 192-195 9 |. 167-170 | 
Annealed as shown above. | Z | 203-205 | 175-178 | 
Salt quenched from 1800 | | | 

F, air cooled from 1000 F, | | 
double tempered 4 hr at | | 

1100 F to Re 42-46 209 | 207-212 | 179 =| 177-181 
* Hot rolled, annealed and pickled, 0.040 x 36 x 72 in. All values based on five sheets. 
b Composition Cc Mn Si Cr Mo j 


HeatH 0.38 0.41 1.06 §.01 1.33 0.33 
Heat T 0.34 0.34 1.00 5.02 1.37 0.82 











TABLE 4—TOUGHNESS AT ELEVATED TEMPERATURES 





Charpy V-notch Impact Value, ft Ib 
Hardness, 
Steel Heat Treatment Rc 


80 F 200 F | 300F 200 F 





Air cooled from 
| 1800 F, tempered 
5 hr at 1100 F 


Air cooled from 
1800 F, tempered 
4 hr at 1100 F 


Air cooled from 
1900 F, tempered 
2 hr at 1200 F 


Oil quenched from 
1950 F, tempered 
3 hr at 1250 F 











Note the flatness of the curve for Let us compare these die steels 
D which shows only a three-point with 4340. The master tempering 
drop in hardness over the ex- curve (not show on chart) shows 
tremely wide parameter range of that 4340 heat treated to Re 4 
28,000 to 35,000. In the 1150-1350 loses hardness rapidly when sub- 
F range, steel D is more temper- jected to temperatures over 89" 
resistant than commercial 18-4-1 F. A 2-hr exposure at 1000 F 
high speed steel. Specifically, two | may drop its hardness to Rc 3 
hour cumulative tempering treat- or lower. Steels A and B heal 
ments at 1200 to 1350 F drop treated to Re 44, however, can be 
hardness from 56 to 42 Rc for exposed to 1000 F for as long 4 
steel D compared to 52 to 38 Rc 10 hr without losing any hardness 
for 18-4-1. Steel D is much su- and will have a hardness of Rc 4! 
perior to steel A in resistance to or higher even after a 100-h! 
tempering, and C has intermedi- exposure. 

ate temper resistance. It has long been felt that long 
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xposures at temperatures 
the tempering temperature 
vould not produce any significant 
hal in mechanical properties. 
This ry seems to be supported 
vy a recent NBS study of 4340 
ited to 260-280,000 psi in 
ractically no changes in 
hardness were observed after 200 
hr exposure at 400 F. Also, a 
British study of several low alloy 
structural steels at temperatures 
up to 660 F indicated no addi- 
tional loss of mechanical proper- 
ties as a result of prolonged heat- 
ing for periods up to 1000 hr. 


ime 


Other properties 

Room-temperature tensile prop- 
erties of 0.040-in. sheet from two 
jeats of steel A are listed in Table 
3, The narrow ranges throughout 
udicate a high degree of uni- 
turmity among the different 
sheets tested, and the results ob- 
tained tor two different hardening 
and tempering treatments indi- 
cate good reproducibility between 
teats despite normal variations 
in composition. 

Mill-annealed properties indi- 
cate that forming of these sheets 
would not be a probiem. Note that 
a hardness as low as RB 95 can 
be obiained with a 1420-1440 F 
subcritical anneal. The _ softer 
sheet can be bent 180 deg with- 
oul microscopic cracking. Spring- 
back from a 90-deg bend is 12 deg 
for the RB 95 sheet and 8 deg for 
the RB 85 sheet; this difference 
would be important in setting up 
iorming dies for uniform produc- 
viOn, 

Similarly, the as-annealed prop- 
erties of steel D (Table 2) indi- 
cate that wire drawing would not 
be a problem. The excellent yield 
and ultimate strengths of D at 
elevated temperatures would make 
ita good choice for coiled helical 
springs that must be highly 
stressed and must operate at ele- 
vated temperatures with little or 
no set, 

‘The air-quenchability of these 
die steels would be an important 
advantage in some applications. 
For example, much of the pro- 
jected airframe sandwich struc- 
ture for high speed flight requires 




















ture of 1000 F for 200 hr. 


Thus, 


of about Rc 40. 





T T 
Note: Figures in parentheses | 
A (/a represent hardening 
fempera fur é, rE 
60 ; 7-D (2/06 
a 
© ' 
; 
© 
o 40 4 
; A (1800).-~-°" 
= 
oO 
° 
Lt a 4 
2OF- C (1900) Fa = 
“——B(/800) 
O i = 5 1 _t | | 
28 30 32 34 36 38 40 


T(20+log t) xlO°> 


Where: T= absolute temperature, F 
t= time, hr 


How to Use Master Tempering Curve 


Given: Steel A, tempered to Re 45 
To find: Hardness of steel A after being subjected to service tempera- 


First determine what length of time at the proposed service tempera- 
ture would have been required to obtain the present or starting tem- 
per. From the chart, parameter for steel A at Rc 45 is about 31,900. 


31,900 = T (20+log t) = 1460 (20+log t) 
log t = 31,900/1460 — 20 & 1.85 
¢ 2 70 hr 


In other words, steel A at Rc 45 has had a tempering treatment 
equivalent to about 70 hr at 1000 F. To find its hardness after 200 hr 


service at 1000 F (or a total equivalent exposure of 270 hr at 1000 F): 
T (20 + log t) = 1460 (20 + log 270 & 1460 x 22.432 
© 32,700 
From the chart, parameter of 32,700 for steel A represents a hardness 








that the sandwich be heat treated 
after brazing. Air quenching 
would greatly reduce warpage in 
sheet and strip. 

The impact test has been gen- 
erally accepted as an indicator of 
toughness for aircraft materials. 
Just how impact test results can 
be interpreted in terms of air- 
craft design has not been solved, 
because true impact loads of the 
type produced in this test are not 
encountered in service. However, 
in certain parts of the engine the 
stresses produced on sudden ac- 
celeration approximate impact 
loading. The V-notch Charpy 
values given in Table 4, when 
compared with those for materials 
now used in aircraft structures, 


show that the die steels have ade- 
quate toughness at both room and 
elevated temperatures. 
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Before and after redesign. 


appearance of water heater control. 


Corrosion Resistance . 
Durability... 

Attractive Appearance... 
Economy... 

are factors considered in... 


Selecting Materials 


for Heater Control 


by M. J. Caparone, Grayson Controls Div., Robertshaw-Fulton Controls Co. 


B® Selection of metals, metal forms 
and plastics in a new automatic 
control for water heaters is based 
primarily on the following fac- 
tors: 1) improved corrosion re- 
sistance of parts operating in 
“sour” gas atmospheres; 2) im- 
proved strength and durability of 
parts to increase accurate opera- 
ting life of unit; 3) optimum 
freedom of design in order to pro- 
duce a compact, attractive unit; 
and 4) improvement in manu- 
facturing economy in order to 
provide the customer with the 
most for his money. Robertshaw- 


Fulton’s new Unitrol 200 is rep- 
resentative of careful study and 
selection of proper engineering 
materials. 


Aluminum 

The body of the control unit 
(3) is an aluminum die casting. 
Aluminum was selected because of 
its resistance to corrosive effects 
of gases and its light weight. 
Changing from sand to die cast- 
ing reduced machining time and 
permitted openings in the housing 
to be cast-in rather than drilled 
as was previously necessary. The 
gas cock plug (4) which permits 
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Unit at right shows how proper materials selection and redesigning improves the 


manual operation of the unit, is 
die cast in aluminum because it, 
too, is exposed to sour gases. In 
many localities natural gases 
burned in water heaters contain 
traces of sulfur. Since parts are 
exposed to these gases for long 
periods of time, even a slight sul- 
furic content can cause corrosio! 
if metals susceptible to corrosio! 
are used. 

Other aluminum parts include 
the pilot filter (8) which contains 
mineral wool to screen and filter 
gas going to the pilot light, and 
a snap-on aluminum cover (9 
which presents a glossy, attractive 
appearance. 


Nickel, copper and brass 
Attached to the back of the 
control body and immersed it 
water during operation is the 
thermal unit, a 6-in. tube (2). It 
consists of an Invar rod housed 
in a_ pencil-sized copper tube. 
Invar, a 32 nickel, 68% iron alloy 
with a very low coefficient of the'- 
mal expansion, long ago replaced 
porcelain enamel or carbon rods 
which were too brittle and bulky 
for this use. Copper is quite sens! 
tive to temperature chang: and 
when the temperature of the 



























































} water surrounding the tube drops operating life, it is designed to leased, closing the gas flow valve. 


®.; much as 10 degrees, the tube withstand 100,000 buckling cycles. The magnet (7) is made from a 

3 ontracts sufficiently to push the The disk is stamped and formed relatively pure alloy of about 50 

j nvar rod against a valve mechan- by punch press. It must buckle, nickel, 50% iron, which is furthe) 

sm which opens the flow of gas to within elastic limits of the ma- purified by a special heat treat- 

Fihe burner, thus reheating the terial, when a force of less than ment and hydrogen process in 

iter. The copper tubing and the 50 lb is applied and the buckling order to develop a high magnetic 

red brass (85% copper) fitting action must produce a movement permeability. Since there must be 

5) which screws into the water within 0.0002 and 0.0004 in. Each zero air gap between armature 

ie tank will withstand indefinite ex- disk is individually tested to meet and magnet when the magnet is 
posure to hot water. minimum specifications. energized, facing surfaces of 





Stainless steel, magnet and The safety valve which com- magnet and armature are flat- | 
plastics pletely shuts off all gas in event tened to within +0.000001 in. 

The main gas flow valve is the pilot light goes out depends on and checked with an optical meas- | 
actuated indirectly by the Invar an alloy of high magnetic perme- uring device. The safety unit is | 
rod. As the copper tube contracts, ability. The valve is actuated by then encased in a dust-proof con- 
the Invar rod pushes against a a small electromagnet powered by tainer inside the body of the con- 
plunger which snaps a small steel heat from the pilot light. The 20 trol unit. 
disk called a clicker (6). As the milliwatts generated is conducted Completing the unit are two 

at. clicker buckles, it opens the valve from the thermocouple to the plastics parts (10) both injection 
to start the flow of gas. magnet by copper line, holding the molded of high strength poly- 

The disk is made of a 300-series armature to the magnet and thus styrene. One is the temperature 

istainless steel with a _ yield holding the gas valve open. When dial, the other the pointer on top 
istrength of 200,000 psi. Though the pilot flame is extinguished the of the unit. They are economical 
Sthe disk will buckle from 10,000 electromagnet is no longer ener- to produce, strong, and add to 
Sto 20,000 times during its normal gized and the armature is re- the attractiveness of the unit. 

nit, is » Numbers indicate critical purts discussed in text. 
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Sprayable platisol deposits up to 25 mil coating 
in one pass. Plating tank was given an 80 mil coat 


in four applications. 


Plastisols Suited for 
Many Coating Jobs 


As vinyl plastisol dispersion coatings grow 
more versatile, they fulfill a wider range 
of protective coating requirements. 


by Theodore B. Merrill, Jr., 
News Editor, Materials & Methods 


@ No single system of protective 
coatings can meet all the needs of 
differing industrial applications. 
However, vinyl dispersion coat- 
ings, developed during the last 
twelve years, provide a family of 
‘orrosion resistant and decorative- 
protective films that are outstand- 


ing in latitude of application. 
Plastisols, organosols, and plas- 
tigels (see box) have all under- 
gone steady improvement since 
they were first marketed in 1944. 
Plastisols, suspensions of high 
molecular weight vinyl copolym- 
ers and plasticizers, have proved 
particularly versatile. The plasti- 
sols are adaptable to many coat- 
ing techniques, and_ properly 
compounded, provide a tough, ad- 


Electrostatic set up is latest development in appl 
sprayable plastisols. Low-waste system deposits an eye) 
(United Chromium Corp.) 4 mil coat on all sides of wire. 





Organosols—Very finely ground 
resin particles (avg. 1.0 mi- 
cron) suspended in plasticizer 
and volatile diluent. Usually 
prepared by grinding all com- 
ponents in ball mill. Organosols 
form the hardest coatings, but 
the thickness that can be ap- 
plied in a single coat is limited 
by volatile elements. 


Plastisols—Larger grained res- 
in particles dispersed in plas- 
ticizer. Usually prepared in 
shear type mixers. Consistency 
determined by type and amount 





Types of Vinyl Dispersions 


of plasticizer used. Ordinarily 
contains less than 5% volatile 
ingredients but can be thinned 
with volatile diluents if neces- 
sary for special application 
needs. Plastisols form thick 
coatings with a wide range of 
hardness. 


Plastigels — Essentially the 
same as plastisols, but usually 
contain larger proportion of ex- 
tenders plus gelling agents. 
Plastigels can be molded and 
will hold their shape unsup- 
portei before and during bake. 
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ying 


(Scientific Electr 


herent, hard wearing elastomeric 
skin that is highly resistant 
weathering, acids, alkalies, deter. 
gents, and salt solutions in a tem. 
perature range from far beloy 
freezing to 200 F. 

To compare the plastisols with 
other coating materials, and ip 
order to choose the most satisfac. 
tory plastisol formulation from 
the many available, it is helpful to 
understand the basic mechanics of 
vinyl dispersion coatimgs. Plas. 
tisols are mixtures, or colloidal 
suspensions, of resin and plasti- 
cizer. Organosols contain, in ad- 
dition, relatively small proportions 
of volatile diluents. The basic 
resins used in these dispersions 
are high molecular weight viny! 
chloride-acetate copolymers, which 
are permanently thermoplastic res- 
ins characterized by extreme 
toughness, flexibility, and resist 
ance to inorganic acids, salts and 
alkalies. They are also non toxic 
colorless and tasteless. Being con: 
pletely saturated compounds, the 
vinyl copolymers are not affected 
by aging. 

The excellent film forming pro} 
erties of these high moleculal 
weight resins permit them to be 
used with relatively large amounts 
of plasticizer without unduly sa: 
rificing film strength. When mixed 
with plasticizer at room temper 
ture the vinyl particles do 00 
dissolve, but maintain their ide” 
tity while suspended is plasticize! 
On heating to 350 to 375 F, thé 
plasticizer dissolves the vinyl, a" 
a continuous, tough elastomer 
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Screens for electroplating tank, hot dipped to 
give thick, corrosion resistant coating which pro- 
» ides mé chanical protection. (United Chromium Corp. 


Plastisols, because they 
are suspensions rather than solu- 
tions, exhibit a wide range of flow 
} properties, permitting the use of 


formed. 


application tech- 
niques. 

The number of specific plastisol 
formulations is theoretically in- 
finite. A change in proportion or 
type of any of the components 
will affect the properties of the 


5 plastisol both before and after ap- 


plication. Components that can be 
varied include the basic vinyl 
resins, a wide variety of plas- 


| ticizers, heat and light stabilizers, 
| pigments, and fillers. Volatile dilu- 
ents may also be added. 


Since 
plastisols are relatively simple to 
prepare, requiring only a stir-in 
type of mixer for most formula- 
tions or a simple three-roll mill 
for fine preparations, there is a 
particularly wide choice of plas- 
tisols available. While flexibility 
makes it possible to virtually 
tailor-make a coating for a specific 
application, and extends the use- 
fulness of plastisols, it has also 
resulted in lack of standardiza- 
tion, which makes selection more 
difficult for industrial users. 
Obviously, small amounts of 
‘pecially prepared plastisols are 
more costly than standard, stocked 
mixes made up in_ production 
quantity by formulators. How- 
ever, for large production runs, 
the possibility of using a_ spe- 
Clally tailor-made plastisol should 
hot be overlooked, as it might of- 
fer considerable savings in labor 
product performance, and 


Cost, 








production scheduling. Most for- 
mulators have facilities for such 
special compounding service. 


Application considerations 

Plastisols always require a full 
temperature bake to attain op- 
timum physical properties. A 
longer bake at a lower tempera- 
ture will not suffice, as the tem- 
perature, not the time, is the 
prime requisite for fusing the dis- 
persed resin particles and plas- 
ticizer in a homogeneous film. 
Some low-temperature fusing plas- 
tisols are used in applications 
where a high temperature bake is 
impossible due to the base ma- 
terial, but such formulations 
should not be expected to have 
the stability and mechanical prop- 
erties that plastisols formulated 
for a full temperature cure pro- 
vide. 

A good illustration of the cor- 
rosion resistance of plastisols is 
provided by United Chromium 
Corp.’s 5300, a fully baked, elas- 
tomeric coating compounded par- 
ticularly for electroplating rack 
and tank lining applications. The 
5300 coating, which is often ap- 
plied % in. thick to provide 
cushioning from mechanical abuse, 
withstood 114 year test exposures 
under the following partial list 
of conditions without significant 
degradation or loss of adhesion. 

At 160 F, both constant im- 
mersion in and exposure to 
fumes of: zinc, brass, nickel, 
chromium, acid-copper, and cop- 
per-cyanide plating solutions: 












Cold-dipped canvas gloves are vapor tight, will withstand 
hard wear in presence of acids, alkalies or plating solutions. 
Gloves are reversible, fit either hand. 


(Bakelite Co.) 





citric, lactic, benzoic and oxalic 
acids; saturated and _ dilute 
solutions of alum, ammonium 
chloride, ammonium thiocyan- 
ate, barium sulfide, copper cy- 
anide, di-sodium phosphate, 
nickel acetate, sodium di chrom- 
ate, zinc sulfate, and alkaline 
cleaners. At 120 F, both con- 
stant immersion in and expo- 
sure to fumes of: 10% am- 
monium hydroxide; chromic 
acid; ferric chloride; formal- 
dehyde; calcium hypochlorite; 
10% hydrochloric acid; hydro- 
gen peroxide; hydrogen sulfide ; 
nitric acid to 35% concentra- 
tion; phosphoric acid to 85% 
concentration; sodium hydrox- 
ide to 35%: sulfuric acid to 
50% concentration; and 2% 
sulfurous acid. The coating is 
attacked or the plasticizer ex- 
tracted by strong solvents such 
as earbon tetrachloride (al- 
though intermittent exposure 
for plating baskets is not dam- 
aging) ; butyl acetate; benzine: 
amyl and ethyl alcohol: me*hv! 
ethyl ketone; ethylene glycol: 
and gasoline. It is also de- 
graded by highly concentrated 
sodium hydroxide solutions. 


Application techniques 
Plastisols range in consistency 
from the doughy plastigels, which 
will hold their shape unsupported 
before cure, through pasty and 
creamy consistencies exhibiting 
various types and combinations of 
flow properties, to free flowing 
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APPROXIMATE RANGE OF PHYSICAL PROPERTIES OF PLASTISOLS 
AT VARIOUS RESIN-PLASTICIZER RATIOS 





Plasticizer-Resin Ratio 


5 tol 





Tensile Strength, psi 
Elongation (ultimate) 
Hardness, Durometer A 


Viscosity*, cp 








4000 








* At formulation. 


plastisols thinned with volatile 
diluents that extend into the range 
of the organosols. The viscosity 
and flow characteristics of plasti- 
sols permit a wide range of coat- 
ing techniques to be used. Thixo- 
tropic plastisols, which are highly 
viscous when undisturbed but ex- 
hibit a marked decrease in viscos- 
ity when agitated, are particularly 
important in the application of 
thick coatings to non-horizontal 
surfaces. The thixotropic plastisol 
will flow on easily, then show 
marked resistance to sagging. 
Some plastisols, particularly those 
with high resin loading, are dilat- 
ent—the opposite of thixotropic. 
Dilatent plastisols will flow slowly, 
but their viscosity will increase 
sharply with an increase in pres- 
sure, resulting in shear rather 
than flow. Many plastisols have 
both dilatent and thixotropic prop- 
erties—their decreases 
with agitation to a certain point, 
then builds up again. This com- 
bination of flows is particularly 
useful where shear type mixers 
are used for compounding, and a 
non-drip coating is desired. 

Plastisol coatings may be ap- 
plied by paint brush, spraying, 
hot and cold dipping, knifing, 
spreader-coating or roller coating. 
For adherence to metal, a primer 
coat is needed, and in the case of 
flexible elastomeric coatings with 
large amounts of plasticizer, a 
thermosetting type of primer is 
advisable. 

Dip Coating—For coating a 
large number of small items such 
as bolt heads, or irregular objects 
such as work gloves, tool handles, 
wire goods and_ electroplating 
racks, dip coating offers a simple 
and effective technique. Cold dip- 
ping, using thixotropic plastisol 


viscosity 
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formulations, is effective with wire 
goods, gloves and other such items 
that do not retain enough heat to 
permit hot dipping. Objects must 
be withdrawn smoothly and slowly 
in order to attain a sag-free, even 
coating. Withdrawal rates for 
most plastisol dips range from 3 to 
6 in. per min, but formulations 
now under development are re- 
ported to have nearly doubled the 
previous maximum rate. 

Hot dipping provides an excel- 
lent technique for attaining thick 
coatings on tool handles, electro- 
plating racks and other heavy 
metal parts. The part to be coated 
is heated at baking temperature 
(350-375 F) before dipping in plas- 
tisol, and the retained heat causes 
the plastisol to gel around the part 
in a thick, viscous layer. Using 
hot dip techniques, it is relatively 
simple to attain a single-dip coat- 
ing thickness of 0.2 in. or more. If 
a baked primer coat is used, the 
part can be hot dipped in plastisol 
as it emerges from the bake oven, 
eliminating a special heating step. 
Thick, protective coatings for cop- 
per electroplating racks applied in 
this manner exhibit chemical re- 
sistance to the most severe electro- 
plating conditions and with good 
primers, the coating-to-metal ad- 
hesion is as high as 40 to 60 lb per 
linear in. 

Spray coating—Plastisols for 
spray gun application must be 
thinned with volatile diluents. The 
viscosity of plastisols decreases 
rapidly with the addition of small 
amounts of diluent, so that the ad- 
vantage of the high solids content 
of plastisols is retained. Spray 
coating is particularly adaptable 
to irregular surfaced assemblies 
too large for dip coating. It is also 
easily adapted to coating the inside 
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surfaces of drums and container, 
One new sprayable plastisol oMpo. 
sition, formulated by the Unite 


Chromium Corp. will deposit 


smooth, sag-free coating up to 9: 
mils thick in a single pass. 
Brush 


plastisols with some yield yalyp 


A a 


coating—Low viscosit; 
and thixotropic qualities can be ap. 
plied by conventional brush 9 
paint roller techniques. 

Roll and knife coating—Continy. 
ous rolis of sheet metal can he 
coated in knife and roll coating 
equipment and given an immediate 
continuous bake. The flexibility 
and elastomeric properties of plas. 
tisols permit subsequent shearing 
and forming operations without 
loss of adhesion or coating con. 
tinuity. An ingenious use of roller 
coating with plastisols was devised 
to coat the heads of thumb tacks 
with brightly colored plastisols 
after the tacks had been inserted 
in cardboard display plaques. 

Other coating techniques—Plas- 
caulking compounds and 
sealants can be applied by conven- 
tional trowelling techniques. The 
low shrinkage of plastisols, due to 
the absence of volatile thinners, 
makes them particularly effectiv 
as caulking materials. 


tisol 


Costs 

The cost of plastisols and organ 
varies considerably with 
formulation. Filler extended plas 
tisols with low cost resins and low 
priced plasticizers are quite inex 
pensive and often sell in the rang 
of $4-6 per gallon. High quality 
resin-plasticized vinyl dispersions 
specially compounded for electrical 
insulation use or low plasticizer 
migration may cost well over $1 
per pound ($10 per gallon). Care- 
ful balancing of costs versus de 
sirable properties is always a ma- 
jor consideration in selecting 4 
plastisol formulation. 


osols 
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Ring gears being hardened two at a time on an oxy-gas 
machine. Automatic operation with 


electronic control 


holds surface temperature within 10 F of the desired tem- 
perature and hardens gears in less than half a minute. 


(Cincinnati Milling Machine Co.) 


Which Method for 
High Speed Surface Hardening? 


Induction heating and direct gas heating both have 
certain advantages and limitations to be considered when 
selecting the method most suitable for your application. 


by W. S. Hyler and H. J. Grover, Battelle Memorial Institute 


# The highly competitive nature 
ot the machine-tool, automotive 
and other fabrication industries 
requires continued search for me- 
thods of decreasing production 
costs. In recent years, it has be- 
Come evident that surface harden- 
ing by high speed heating is more 
*conomical under certain condi- 
ions ‘han conventional through- 


hardening or carburizing. 

Two methods of heating are 
widely used for such hardening: 
induction heating and high speed 
direct gas heating. Each has cer- 
tain advantages and limitations. 
For example, induction heating is 
capable of producing the shallow- 
est case. However, except for very- 
thin-walled parts, where the only 


possibility is induction heating, 
the flame-hardening processes pro- 
duce about the same results as in- 
duction heating does. 

In most instances, the selection 
of the particular process to be used 
can be based chiefly on economic 
considerations. Factors of import- 
ance are: installed cost, thermal- 
energy costs, labor costs, and fiexi- 
bility. Of these factors, energy 
and labor costs will be particularly 
dependent upon the location of the 
unit in the United States. 

The basic requirement of all sur- 
face-hardening methods is gen- 
erally the same. That is, the rate 
of heat input by conduction, con- 
vection, and radiation to the sur- 
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Gears, segments and cylinders up to 36 in. in diameter 
are surface hardened with this arrangement of Selas 
ceramic burners at Wiedemann Machine Co. Temperature- 
control system alerts operator when surface of rotating 
workpiece reaches pre-determined temperature. Quench 
tanks located below unit minimize transfer time. 


face, must be greater than the rate 
of heat transfer from the surface 
to the interior of the part. This 
results in a thermal gradient from 
the surface; the steeper the grad- 
ient, the more shallow is the depth 
of the hardened zone. The essen- 
tial differences in the metallurgical 
quality of the hardened surfaces 
are a reflection of the rate of heat 
input to the surface. 


Methods 

Induction-heating — Hardening 
by induction heating involves the 
generation of heat under the sur- 
face of the steel. The rate of heat 
input is extremely high, actually 
being dependent upon the capacity 
of the induction unit, and is con- 
trolled by two factors: current 
density and current frequency. 

These same factors also control 
the depth of hardening. For ex- 
ample, as the current density in- 
creases, the heat input increases 
and the thermal gradient also in- 
creases. Since the part to be hard- 
ened is heated to some relatively 
fixed surface temperature, the 
steep thermal gradient implies that 
depth of material heated into the 
critical temperature range is more 
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Large internal gears surface hardened by induction 
at Northern Pump Co. This 82-in. ring gear is hard. 
ened one tooth at a time, the 103 teeth requiring les 


than 18 min. 


shallow the higher the current den- 
sity. 

An increase in current fre- 
quency for a given current density 
results in a decrease in depth of 
hardening. Typical values are 
shown in a table. These minimum- 
depth-of-hardening values can be 
obtained with a high value of cur- 
rent density (power requirements 
greater than 50 kw per sq in.). If 
lower power requirements than 50 
kw per sq in. are employed, greater 
case depths are obtained for the 
same range in current frequencies 
listed in the tabulation. 

Ceramic-burners — Use of na- 
tural or manufactured gas for sur- 
face hardening was not successful 
with metallic burners. Rate of heat 
input was not high enough to off- 
set heat flow from the surface in- 
ward and to build up the necessary 
high surface temperature to cause 
hardening. Ceramic burners, how- 
ever, provide a small burning 
chamber in which complete com- 
bustion of the gas occurs. These 
incandescent gases are discharged 
from the burner at a velocity up to 
1400 ft/sec and impinge upon the 
surface of the part. In addition to 
heat input by conduction and con- 
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(Ohio Crankshaft Co 


vection, these burners are so de 
signed as to be efficient sources of 
radiant energy. Thus, sufficient 
heat input is provided at the sur 
face to set up the high surface: 
temperatures and high 
gradients needed for hardening. 

Although these ceramic burners 
successfully harden steel parts, th 
rate of heat input is less than that 
attainable with induction heating 
Thus, the minimum depth of har‘: 
ened case obtained with ceram 
burner installations is about 0.12) 
in. while that for induction heat- 
ing (9600 cps) is about 0.040 in. 

Conventional oxy-gas burners 
Machines of this type, which em 
ploy oxy-acetylene as the heating 
medium, have a higher rate of heal 
input than ceramic burner installa- 
tions since combustion of oxyate 
tvlene mixtures occurs at temper? 
tures near 6000 F. It is therefore 
possible to harden thinner laye's 
with this equipment than with 
ceramic burner installations, thé 
minimum depth being about 0.06! 
in. 

These machines can be mate 
fully automatic by incorporating 4 
radiation device which measure 
the surface temperature of the 
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piece being hardened. When a pre- 
determined surface temperature is 
the work-holding device is 
tracted, flow of gas is shut off, 
: work piece enters the 
uenching medium on a conveyor. 
Vince machine only uses oxygen 
nd gas during the heating cycle 
this phase of its operation is simi 
lar to induction heating equipment, 
which uses electrical energy ently 


during heating. 


Methods evaluated 

Many articles have appeared in 
which the performance of steel 
parts hardened by various rapid- 
heating techniques is discussed. In 
veneral, few of the articles provide 
information for a fair appraisal of 
the merits of the competing pro- 
cesses, because they usually report 


results obtained by only one 


' method. 


The American Gas Association 


F sponsored a research program at 


® Battelle 


Memorial Institute to 
establish information for judging 
the merits of induction heating 


'and high-speed gas heating. This 
' investigation indicated that: 


1. An increase of case depth up 


s to 0.225 in. did not cause detect- 


able distortion of heat-treated 
parts. 

2. Provided the case depth were 
the same, mechanical tests (for ex- 
ample, fatigue tests) did not show 


| quality differences between speci- 


mens surface hardened by induc- 


» tion heating and those by flame 


heating 

3. No particular merit appeared 
to be associated with a very-shal- 
low-hardened zone. For case depths 
less than 0.130 in., case hardness 
showed wide scatter, as indicated 
by Knoop hardness studies. This 
might be attributed to observed 


RELATION BETWEEN FREQUENCY AND 
DEPTH OF HARDENING BY INDUCTION 





Current Frequency, 


Minimum Depth of 
cycles/sec 


Hardened Zone, in. 





3000 0.060 
9600 0.040 
120,000 0.030 
200,000 0.020 
1,000,000 0.010 














free ferrite in the surface zone of 
shallow-hardened parts. 

4. Producing deep cases by gas 
heating generally resulted _ in 
coarser-grained structures’ than 
observed using induction 
heating. Grain size had no signifi- 
cant effect on the mechanical prop 
erties of the case. 

5. Gears hardened by the two 
methods of surface heating and 
tested under simulated-service con- 
ditions had essentially the same 
surface fatigue characteristics. 

6. The choice between induction 
hardening and flame hardening can 
be made chiefly on economic con- 
siderations. 


those 


Economic considerations 

The four major economic factors 
to consider in weighing the choice 
between induction-hardening and 
flame-hardening processes are: 1) 
equipment costs, 2) thermal-en- 
ergy costs, 3) labor costs, and 4) 
flexibility. 

For units having the same out- 
put, a Battelle survey showed that 
a gas-heating unit has an installa- 
tion cost ranging from 50-80% of 
that for an induction-heating unit. 
The spread in cost of gas-heat- 
ing equipment depends upon the 
degree of mechanization _ re- 
quired. Thus, a hardening machine 
equipped with oxy-gas burners of 
capacity equivalent to the induc- 
tion-heating unit is on the high 
side of this range. However, the 
operation of the machine is as fully 
automatic as that of the induction- 
heating equipment. 

Based on unit cost of thermal 
energy the processes can be rated 
in the following order of increas- 
ing cost; ceramic-burner (air-gas) 
installations, oxy-gas installations, 
and induction-hardening equip- 
ment. As a rough approximation, 
for equal cost, the ratio of Btu 
supplied by the combustion of 
natural gas to that supplied in the 
form of electrical energy for in- 
duction heating is about 6:1. It 
should be pointed out that the 
greater unit cost of electrical en- 
ergy is somewhat compensated by 
the difference in operation of the 
two units. For example, in ceram- 
ic-burner installations, gas _ is 
burned during the entire period 


in which the machine is in opera- 
tion while in induction hardening, 
electrical energy is used only while 
the part is being heated. This is 
true also of oxy-gas machines. 

Since induction-heating equip- 
ment and Flamatic (oxy-gas) ma- 
chines are fully automatic and 
gas-hardening units are more fre- 
quently semiautomatic, greater 
skill will probably be required to 
operate the latter equipment. Thus 
labor costs for air-gas hardening 
may be somewhat higher than they 
are for induction-heating and oxy- 
gas heating machines. 

A number of factors must be 
considered from the standpoint of 
flexibility. Maximum efficiency of 
an inductor coil results when the 
coil is slightly larger than the 
work piece. This means that a 
large supply of inductor coils must 
be kept on hand if the unit is to 
be used to harden a variety of 
parts. These coils usually have a 
long useful life, and initial cost 
of a representative inventory of 
inductor coils may be offset by low- 
replacement cost. 

Ceramic-burner installations and 
oxy-gas machines do not require 
the precise spacing of burners that 
is necessary for induction heating. 
This suggests that these installa- 
tions may have somewhat greater 
flexibility than the induction-heat- 
ing unit. Burner-replacement costs, 
however, partially offset this ad- 
vantage. 
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LE teria Is at Work New and old materials in unusual-applications 





Enameled Steel Forms 
World’s Largest Globe 
Measuring more than 29 ft ir 
diameter, what is said to be the 
world’s largest globe was recent. 
ly completed by the Bettinge 
Corp. for the Babson Institute 
Consisting of 584 separate piece; 
of porcelain enamel-on-steel, th 
globe makes use of 21 colors 
each of which had to be applied 
and fired separately. According 
to Bettinger, it marks the first 
time any project involving us 
of metal formed in a compound 
radius has been carried out wit! 
porcelain enamel. Porcelain ena 
mel was selected because of its 
permanence and resulting reduc- 
tion in maintenance costs. 








Flame-Plating Cuts Cost 
Cost of sewing machine feed dogs 
is being reduced up to 70% 
through the use of standard steel 
dogs, flame-plated with a thin coat 
of tungsten carbide. The coating 
extends service life of standard 
steel feed dogs as much as 6 times. 
Cost of the plated dog is 30% that 
of the six dogs it replaces. Devel- 
oped by Linde Air Products Co., 
a Div. of Union Carbide and Car- 
bon Corp., coatings have an as- 
coated finish of about 125 rms, 
and are said to have a wear life 
comparable to that of solid sin- 
tered tungsten carbide while cost- 
ing only 1/6 as much. 
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' Glass, Silicone Rubber 
' Form New Tire __ Silicones 
and glass, derivatives of rock and 
sand, are the basic ingredients of 
} an experimental tire which will 
withstand a temperature range of 
_90 to over 500 F. Developed by 
. §. Rubber Co. and Dow Corn- 
ing Corp., the new tires are made 
by coating glass fibers and stand- 
ard bead wires with a silicone ad- 
hesive and using Silastic silicone 
rubber for ply skimcoating, treads 
and sidewalls. Still in develop- 
| mental stages, the tire is said to 
| be too expensive for commercial 
| automotive use. Specialized appli- 
P cations are anticipated in high 
speed aircraft use where tires 
may be exposed to temperatures 
in the 400-500 F range. 


) Materials Change Cuts Cost of Mounting Plate 


id 
t 


| A total cost reduction of 35.5¢ 
is said to have resulted from a 















change from canvas-phenolic to 
glass-polyester laminates used for 


cutout switch mounting plates in 
small, single-phase induction mo- 
The saving is attributable 
lower material cost 


tors. 
to 1) 252% 

































through reduction in thickness of 
the plates from to 3/32 in., and 
2) 10.5% lower basic cost of the 
polyester laminate on a volume- 


corrected basis. The polyester 
laminate is molded to size for The 
Century Electric Co. by The Glas- 
tic Corp. 

Additional advantages gained 
include greater reliability with 
respect to dimensional stability 
under changing humidity, and re- 
sistance to tracking between 
terminals. Changing the material 
also permitted Century to change 
from hot punching to cold punch- 
ing techniques. Impact strength 
of MM Glastic is 15.0 vs 5.0 ft-lb 
per in. notch for standard CE 
phenolic sheet; water absorption 
of 0.5 vs 1.5% for phenolic; and 
ASTM arc resistance of 120 sec 
as compared to 5 sec for the 
phenolic. 











Consider the basic fibers when 


Selecting Fabrics for 


Fabries are the most common industrial 





filtering medium. The type of fiber in the fabric 
has an important bearing 
on filter life and performance. 


by Theodore B. Merrill, Jr., News Editor, Materials & Method 


Siuice jets on 9-ft dia 12 disk American Saveall filter Cotton twill filter cloth in place on a leaf type pr, 
unit wash filter cake from leaves of disk. Mechanical sure filter. Cloth is fitted on frames as open end bag 
punishment is severe. (Dorr Oliver) open seam is sewn in place. 











Plate and frame type filter presses. Each segment is Metallurgical filter for washing and dewatering gold- 
covered with filter cloth, then assembly is clamped to- cyanide slimes. Cotton filter cloth is held on 18-ft, 141' 
gether. Filter fabric acts as gasket. (Schriver) dia drum by series of wire bands. (Dorr Oliver) 
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proper filter 

n is tied to the basic objec 
S tive of the filter process—whether 

a fluid or gas is to be clarified, or 

. valuable solid is to be recovered. 

In some operations, the two proc- 

esses are combined, and even a 

third added, such as a leaching 

bath. 

In commercial applications, a 
filter medium must meet three pri- 
mary considerations: 

1. Efficient flow rate 

2. Satisfactory quality of prod- 
uct (filter cake or liquid) 

8. Satisfactory mechanical and 
chemical properties 

The selection of filter media will 
depend upon the nature of the ma- 
terial to be filtered, the cake, the 
pressure differential, temperature, 
chemical conditions and type of 
equipment used. A densely packed 
cake yields a slow flow and a por- 
ous cake, faster flow. Higher pres- 
sure can increase flow rate to a 
point, but may result in filter cake 
collapse and put excessive de- 
mands on the strength of the filter 
medium. 


2) ~ Offi of the 


Woven cloth is the most widely 
used filter medium, but is by no 
means the only material to be con- 
sidered. Porous, punched, or wov- 
en-mesh metals are often used. 
filters are indicated in 
some cases. Wool felt resists cer- 
tain hot solutions, but tends to 
break down under scraping. Glass 
fiber is heat resistant, but has limi- 
tations in respect to flexing and 
abrasion resistance. Glass fiber 
also requires special gasketing 
compounds in plate-and-frame 
units. Paper and non-woven fab- 
rics are often used in applications 
requiring a high degree of filtrate 
clarity, but generally require a 
fabric or screen backing for me- 
chanical support. 


Ceramic 


Filtration methods 

Pressure filtration—Plate and 
yl quipment used in pressure 
‘ters puts strong demands on the 


ng gold- 
ft, 14! 


7 Oliver) 


Filtration Use 


fabric strength, and requires good 
gasketing qualities of the fabric 
in order to seal the edges of the 
filter frames. While some fabrics 
are designed specifically to facili- 
tate cake discharge, the filter fab- 
ric is subject to abrasion when the 
cake is removed from the fabric. 
On certain pressure plate filtration 
units, the fabric must be pierced 
to accommodate fittings. To main- 
tain dimensional stability, pre- 
shrinking may be required for cot- 
ton, and heat setting for synthetic 
fabrics. If the filters are used with 
different filtrates, the filter media 
may have to have a wide range of 


chemical resistance. 


‘Vacuum fil- 
tration units are used primarily in 


Vacuum filtration 


continuous applications, 
usually rotating-drum 
filters or disc-type rotating filters. 
Vacuum draws the liquid through 
the filter medium. The cake is 
either scraped off, or allowed to 
dry and then blown off, or both 
actions may be combined. Filter 
media for vacuum filtration units 
must resist the chemical action of 
the slurry; the abrasion incurred 
in cake removal; the mechanical 
stresses imposed by vacuum; and 
must not become clogged unduly 
during use. 


process 


involving 


Fabric filters 

Both vacuum and pressure units 
generally use woven fabric filters. 
Cotton cloth is the most common 
filter fabric, since it combines good 


CHEMICAL AND HEAT RESISTANCE OF FILTER FABRICS 

















Nylon Orlon Dynel |Teflon|Cotton 
Type of Exposure % | 
Conc. | | Semi-| 
Semi-| Bright) Semi- Bright} Dull | 
Dull | Fila- | Dull | Fila- | Fila- | | Fila- | 
Staple| ment |Staple| ment | ment |Staple! ment |Staple 
| 
Sulfuric Acid Solution 2 72 71 
10 52 48 Poor 
20 20 22 Avg | Avg | Avg | Avg; ** Str 
30 0 0 98 | 103 101 95 Retent 
40 
Nitric Acid Solution 2 58 4] 
10 18 26 Ave | Avg | Avg | Avg ** | Poor 
20 0 8 99 99 99 90 Str 
30 Retent 
40 - 
Sodium Hydroxide Solution 2 99 70 87 85 94 
10 96 34 0 0 93 Good 
20 94 | Avg | 21 0 0 89 ” Str 
30 95 94 — - — 86 Retent 
40 98 —_ _ ~ 84 
Dry Heat No. of 
(in oven at 350 F) hr 
ex- 
posed 
24 58 8 | 103* | 66 | 65 0 - 44 
72 30 6 | 102* | 31 34 0 0 
120 24 | wi 2 25 0 | | 0 
| i 
Wet Heat (Saturated Steam at 15 3 65 99 | 101 98 97 91.7 te 
b Pressure, 250 F) 

















Note; All figures abore represent % of original fabric strength retained, and are not to be confused with 


fiber tests. 


* Although tests indicate high strength retention, excessive shrinkage generally precludes use of this or other 


acrylic fabrics at this temperature level. 


* Tefion fabrics are still in the experimental category. Tefon fibers withstand all conditions listed without 


deleterious effects and it was not considered necessary to put the fabric through the testing program 
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mechanical performance with low 
cost. The synthetic-fiber fabrics, 
while higher in initial cost, are 
becoming more important, as their 
higher cost is often offset by su- 
perior service qualities. The type 
of fiber used in the filter fabric 
has an important bearing upon the 
basic physical and chemical prop- 
erties of the filter medium. The 
type and form of fiber, yarn, 
weave, thread count, and finish are 
all involved in determining chemi- 
cal or heat resistance, durability, 
rate of flow, ease of cake removal, 
and product quality. 

The strength of filter fabrics de- 
pends on both the construction and 
the fiber. In selecting a filter me- 
dium, the fiber—natural or syn- 
thetic—is the first consideration, 
and is determined by chemical, 
heat and mechanical service con- 
ditions. 


Cotton 

Raw cotton is in the form of 
staple fibers, which must be spun 
into yarn for the production of 
fabric. For filter use, cotton has 
important economic and physical 
advantages. It remains a low cost 
material despite the price fluctua- 
tions of raw material. Physically, 
cotton gives good service. The fi- 
bers have a natural twist, have 
excellent spinning qualities and 
form strong yarns. Cotton fabrics 
are durable and have excellent wet 
strength, two important consid- 
erations in filter service. 


Synthetic fibers 

Synthetic fibers are produced in 
two forms—staple and continuous 
filament. Their wide range of 
chemical, physical and mechanical 
properties, plus the “tailor made” 
qualities of the fiber itself, offer 
particular opportunities for the de- 
sign and production of “engi- 
neered” filter media. Synthetic 
fibers have two outstanding advan- 
tages: first, uniformity is con- 
trolled; second, cost is relatively 
stable and subject to decline as 
production expands. The chief 
synthetic fibers used in filter cloth 
include: nylon, Dynel, Orlon, 
Teflon and glass. 

Nylon—Nylon is produced in 
both filament and staple form. It 
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has many physical properties sig- 
nificant to filtration: high tenacity, 
both wet and dry; outstanding 
resistance; 
elasticity ; 
tance to heat; and mildew and 
bacteria resistance. A particular 
advantage of filament nylon filter 
cloth is surface slickness; i.e. the 
filter cake will drop away with a 
minimum of scraping. Nylon fab- 
ric is higher in initial cost, but 
offers long term advantages that 
warrant the added expense. 
Acrylics—In general, acrylic fi- 
bers have good properties in re- 
gard to low moisture absorption, 
good strength, resilience, dimen- 
sional stability and chemical- and 
bacteria-resistance. The earilest 
acrylic type fiber was Union Car- 
bide and Carbon Corp.’s Vinyon N, 
a copolymer of acrylonitrile and 
vinyl chloride. Wellington Sears 
pioneered the use of the filament 
form of this acrylic in the filter 
fabric field. The present version 
of Union Carbide’s acrylic fiber in 
staple form is Dynel, which has 
high chemical resistance to both 
acids and alkalies and will not sup- 
port combustion. Du Pont’s Orlon, 
first of the 100% acrylic fibers, 
shares the qualities of Dynel, and 
has particularly good resistance to 
heat and acids. Filament Orlon, 
like filament nylon, yields a fabric 
of smooth texture and favorable 
cake-parting properties. 
Tetrafluorethylene — Fibers of 
Du Pont’s Teflon have exceptional 
heat and chemical resistance. The 
almost complete chemical inertness 
of the material and the non-adhe- 
sive, non-wetting characteristics 
provide long life and simplify cake 
removal. Heat resistance to the 
range of 500 F makes it a candi- 
date for use in applications previ- 
ously restricted to metal and ce- 
ramic filtration media. 
Glass—Glass fibers, because of 
the large surface area exposed, are 
subject to dissolution in aqueous 
media. However, glass fabrics have 
good heat and acid resistance, a 
characteristic that is useful in 
many specialized applications. Be- 
cause of a sensitivity to abrasion, 
glass is not well suited for appli- 
cations involving scraping or ex- 
cessive flexing. Glass fabric and 


abrasion and flex 


toughness and resis- 


& METHODS 


glass mat both provide « Cellent 
service in gas filtration sx stems 
particularly at high temperature 


Fabric construction 


A basic advantage in us 1g fab. 


rics for filtration is the wid range 


of void sizes, fiber configurations 
and choice of materials ay rilable 
The weaves used in fabric ¢op. 
struction are, as in all fabrics, 
variations of the different system, 
used in interlacing the lengthwise 
warp yarns with the crosswise {jj}. 
ing yarns. The three basic weaves: 
plain, or “one up and one down”: 
twill, formed by passing a warn 
yarn over two or more filling yarns 
moving one pick forward with each 
warp; and satin, with even fewer 
interlacings spaced widely but 
regularly, have many variations 
affecting filter performance. The 
count can be varied, producing 4 
tighter or looser weave, with con- 
sequent increase or decrease in 
void size. 

Two or more types of fibers can 
be combined in a single fabric t 
provide a combination of good 
strength and filtration character- 
istics. For example, a_ filament 
warp can be combined with a spun 
staple filling. Plied yarns, formed 
by twisting several yarns together, 
or cabled yarns, formed by twist 
ing plied yarns together into 4 
cable, are further variations 4 
plicable to warp and fill. Whatevel 
the weave, type, yarn size and 
thread count determine the tight 
A low count Ww 
leave large voids, and allow {as 
flow, and a high count will provid 
better particle retention al 
slower rate. 

Generally, the basic materia 
used for the fibers will determine 
service life, cost, chemical ani 
heat resistance characteristics 
The durability of the fabric, an 
its performance as a filter, is d¢ 
pendent on both the fiber mater’ 
and the fabric construction. 


ness of weave. 
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Photo credit: Heintz Manufacturing Co. (left); 
Lockheed Aircraft, Inc. (right). 


Impact (Cold) Extruded Parts 


by John L. Everhart, Associate Editor, Materials & Methods 


MATERIALS & METHODS 
MANUAL No. 118 


This is another in a series of 
comprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 
ful data on characteristics of mate- 
rials or fabricated parts and on their 
Processing and applications. 
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For many years impact or cold extruded parts have 
been limited to collapsible tubes and simple cans. Now 
extended to production of a wide variety of parts, the pro- 
cess is finding application in many industrial fields. This 
Manual describes the process and discusses sizes, shapes, 
limitations and applications of parts produced from 


= Aluminum and Alumi- ® Magnesium and Magne- 
num Alloys sium Alloys 


® Steels = Other Nonferrous Metals 






































Heavy backward extrusion of a steel part at Heintz. Phosphate-coated 
an operator holds the extruded part. 














Advantages and Limitations 


Advantages 


High speed production pos- 
sible. 

Low unit cost of mass pro- 
duced parts. 

Material saving with excellent 
metal recovery. 
Fewer operational steps. 

Dimensional uniformity with 
close diametrical tolerances. 


Tooling relatively cheap. 


Surface finishes on the order 
of 20 to 70 microinches obtain- 
able. 


Bottom thicknesses independ- 
ent of wall thicknesses. 


Combines operations by form- 
ing ribs, fins, holes, etc. during 
extrusion. 

Parts can be made with zero 


degree draft angles and sharp 
corner radii. 


Excellent properties. For ex- 
ample, cold formed low or me- 
dium carbon steel parts have 
mechanical properties equivalent 
to heat treated carbon and low 
alloy steels. 


Disadvantages 


Relatively few alloys can be 
processed commercially at pres- 
ent. 


Limitations on shapes which 
can be produced. 


Length to diameter ratio is 
restricted. 


Maximum size of part deter- 
mined by press capacity. 


Comparatively high equipment 
costs limit applications to rela- 
tively high production runs. 
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billet being inserted into die. At the right 


(Pennsyleania Salt Manufacturing 


@ impact or cold extrusions wer 
available for many years only a 
collapsible tubes and other simple 
can shapes in lead, tin and alu 
minum. Continued development 
particularly in the last ten years 
has made it possible to produc 
parts from steels, strong alum 
num alloys and other nonferrou 
metals. Such parts are now find 
ing use in the automotive, all 
craft, ordnance, appliance an 
electronic fields. 

This Manual is intended to give 
the engineer and designer infor 
mation on kinds of parts that cal 
be made from various metals }) 
this method, and to describe the 
process briefly with emphasis 0! 
its advantages and _ limitations 
Much of the information was 0 
tained from a questionnaire sel! 
to all known producers of impat' 
extrusions in this country and 4 
number in England. 


Why use them Bie: 
Selection of impact extrusiol 





























the righ f 


ns were 
only as 
r simple 
and all 
lopment 
n years 
produc 
+ alum 
ferrous 
ow find 
ve, all: 


ce and 


| to give 
r infor- 
hat can 
tals by 
‘ibe the 
asis on 
tations. 
was ob 
re sent 

impact 
r and a 


rusions 







should be considered if 1) the 


bottom must be considerably 
thicker than the side-walls, 2) 
bosses OF projections are needed 
on the bottom, 3) fluted or ribbed 
side- yvalls are incorporated in the 
desis 1) flanges are needed at 
top or bottom and 5) the length 
diameter ratio exceeds 2 to 1. 


Some of the advantages and dis- 
advantages of impact extrusions 
are given in tables. These are 
general properties inherent in the 
process itself. 

In some fields impact extrusions 
and deep drawn parts are com- 
petitive. Where either method 
can be employed, an impact extru- 
sion may be selected because it 
ean be produced as a deep shell 
with fewer operations. For exam- 
ple, the production of a straight- 
sided round can 2 in. in dia and 
16 in. long by deep drawing would 
require multi-stage operations, if 
it could be produced at all, while 
the same product could be formed 
in one operation by impact extru- 
sion. Tooling for the latter proc- 
ess would probably be one-third as 
expensive as that for drawing, 
production rates would be higher 
and scrap losses lower. 

Parts produced by impact ex- 
trusion are lighter and stronger 
than those produced by casting. 
Further, closer tolerances are pos- 
sible, thus reducing machining 
costs. Greater metal yield and 
lower scrap losses are obtained 
also. 

Cold extrusion yields a more 
concentric product than forging 
and produces parts more uniform 
in weight. The surface finish is 
also superior, and finishing opera- 
tions can be reduced. An impor- 
tant advantage is the ability to 
obtain high mechanical properties 
with low carbon steel because of 
the drastic cold working to which 
the steel is subjected during the 
operation. This permits the sub- 
stitution of a low priced steel for 
an alloy steel. 

Briefly, these are some of the 
reasons for selecting impact ex- 
trusions. Others will be apparent 
from the discussion of the process 
and applications of parts produced 
irious materials. 


from ' 











Needed: A Name 


The process used to produce 
the parts discussed in this Man 
ual has been called by a variety 
of names including impact ex 
trusion, cold extrusion, cold 
pressing, heavy cold forming, ex 
trusion pressing and cold forg- 
ing, to mention a few. The fact 
that no term has been evolved 
which is recognized universally 
indicates that the process is still 
in the development stage al- 
though the original application, 
production of collapsible tubes, 
is over a century old. Of the 
terms mentioned, impact extru- 
sion is used most frequently by 
organizations producing nonfer- 
rous parts, and cold extrusion is 
preferred by the producers of 
steel parts. 

There appears to be no stand- 
ard American definition for the 
process. However, in Germany 
it is called Kaltspritzen by the 
Stamped Metal Institute and is 
defined as “Kaltspritzen, using a 
punch and die, is the process of 
transforming a blank in the cold 
state into a tubular part, during 
which the material is forced to 
flow under a high, rapidly ap- 
plied pressure”. The literal 
translation of Kaltspritzen is 
“cold-squirting”’. 

In America and Great Britain 
the original term for the process 
was impact extrusion. It implied 
that the part was formed by 
forcing metal to flow through 
an orifice by striking it an im- 
pact blow. This term is not 
strictly accurate, for in many 
cases, at least with the softer 
metals, it can be demonstrated 
that given a press of sufficient 
capacity, the metal can be forced 
to flow through the orifice mere- 
ly by squeezing. However, the 
term impact extrusion has merit 
in the fact that it has been 
established for a long period as 
a distinctive production process, 
readily distinguishable from 
normal extrusion and forging. 

Cold extrusion is a term which 
was introduced with the applica- 
tion of impact extrusion to fer- 
rous metallurgy. Although the 
product is an extrusion through 
an orifice, the advocates of the 
term cold extrusion state that 
the optimum speed is not great 


enough to justify calling it im- 
pact extrusion. The inventor 
does not agree with this thesis, 
for the original German patent 
describing the cold extrusion of 
steel states that “the invented 
process, herewith described, elim- 
inates the undesirable features 
of existing cold and hot forming 
of hard metals by the applica 
tion of the kaltspritzen process 
used in the manufacture of hol- 
low, nonferrous shapes to similar 
shapes made of steel”. 

Selection of the term cold ex- 
trusion has merit, however. The 
process is a form of cold work, 
if such working is defined as 
that conducted below the recrys- 
tallization temperature of the 
metal. It should be noted that 
even though extrusion is started 
with blanks at ambient tempera- 
ture, resistance to flow during 
extrusion is great enough to 
raise the temperature of the 
part and tools several hundred 
degrees. However, the tempera- 
ture rise with most metals is not 
sufficient to reach the recrystal- 
lization temperature, and parts 
are produced in the work hard- 
ened condition. Exceptions are 
tin and lead which, of course, 
undergo hot working at room 
temperature. 

Sachs has called the process 
under discussion, extrusion-forg- 
ing. This term is probably the 
most descriptive of any used and 
might well be adopted by both 
ferrous and nonferrous produc- 
ers. It eliminates “impact” and 
“cold”, both of which are of 
doubtful validity, and it offers 
the possibility of a further dis- 
tinction based on the kind of 
working involved. Thus the proc- 
ess could be subdivided into cold 
extrusion-forging and hot extru- 
sion-forging in a manner analo- 
gous with cold rolling and hot 
rolling. 

Regardless of what it is called, 
basically the same process is in- 
volved, and much greater prog- 
ress in the application of this 
technique would be made if a 
single term were selected to 
characterize it. For the purposes 
of the Manual, impact extrusion 
and cold extrusion are used 
interchangeably. 











AUGUST, 1955 « 113 






































How Impact Extrusions Are Made 


Two impact extrusion methods 
are shown schematically in an ac- 
companying sketch. In the orig- 
inal method, backward extrusion, 
a blank of the material to be 
extruded is placed in the cavity 
of a die and struck with a punch 
moving at a high velocity. The 
metal in the blank is forced up- 
ward through the annular open- 
ing between punch and die and 
rises along the punch. The wall 
thickness of the part is deter- 
mined by the clearance between 
punch and die while the thickness 
of the base is determined by set- 
ting the press and is independent 
of the wall-thickness. 

In a modification of this meth- 
od, the punch is fixed to the base 
of the press and a moving plunger 
which fits the die closely, strikes 
the blank and forces it to extrude 
over the punch. Certain factors 
will determine which of these two 
procedures is preferable for a 
given operation. 

In backward extrusion, the 
punch must be long enough to 


take care of the entire length of 
the extruded shell plus trimming 
allowance. Therefore, if the orig- 
inal method is used, a long stroke 
press is frequently required. In 
the modified method, the punch is 
required only to strike a thin 
blank and a short-stroke press can 
be used. 

The original method has the 
advantage of simplicity of tooling 
and ease of removal of the shell 
after forming. A major problem 
in the use of the modified method 
is removal of the part. Stripping 
the shell from the tool requires a 
complicated arrangement since 
some means of opening the die 
must be employed. In the original 
method, play in the moving head 
of the press increases the tend- 
ency of the punch to float and 
makes it more difficult to main- 
tain uniform’ wall-thicknesses. 
The modified method has the ad- 
vantage that the punch is attach- 
ed to the bed of the press and can 
be held rigidly in the center of 
the die, thus minimizing the lack 





How does impact extrusion 
differ from deep drawing? Both 
use a combination of punch 
and die to form a hollow shell 
from a cold blank. In the pro- 
duction of some parts, equi- 
valent speeds are used. The 
difference lies in the manner in 
which deformation occurs. In 
impact extrusion the metal is 
forced through an orifice be- 
tween punch and die under 
compressive stresses while in 
deep drawing the metal is 
pulled into the die by the punch 
and stressed in tension. 

How does impact extrusion 
differ from ordinary extrusion? 
Both involve forcing a metal 
through a die under compres- 
sive stresses. In this case the 
differences are much less dis- 
tinctive since impact extrusion 
involves a combination of ex- 





Impact Extrusions vs Other Formed Parts 


trusion and forging. However, 
the metal is generally cold 
worked in impact extrusion and 
hot worked in ordinary ex- 
trusion. A further distinction 
lies in the type of product. The 
product of impact extrusion is 
a single component which may 
or may not require additional 
operations to produce the fin- 
ished part. The product of 
ordinary extrusion is generally 
a rod, tube, structural shape 
or similar semi-finished mill 
product. 

How does impact extrusion 
differ from forging? An impact 
extruded part can be considered 
as a modified forging in which 
the flash forms the sidewalls. 
The part has a base which, in 
backward extrusion at least, is 
a forging, and sidewalls which 
are extrusions. 
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In the original method of backward 
extrusion, the slug is struck by tl 
punch and the metal flows backward 
over the punch. In the modified 
method, the slug is struck by « 
plunger which fits tightly in the die 
and forces the metal over the punch 
In forward extrusion, the slug is 
struck by the punch and flows in th 
same direction as the punch. 

of symmetry in the _ extrude 
parts. 

The second method is known a: 
forward extrusion, generally, 4 
though the original name was 
Hooker extrusion. In this method 
a thick blank, usually preformed 
to the desired contour is struck 
by a punch and flows forward 
through an orifice in the die to 4 
considerable distance beyond the 
end of the punch. Forward extru- 
sion requires less pressure that 
backward extrusion and smaller 
presses can be used for the pro 
duction of parts. Unlike backwar‘ 
extrusion, where the walls are 
usually parallel, tapered sidewalls 
can be produced by forward extrl: 
sion. 

Backward and forward extrt: 
sion can be combined to product 
some rather complex parts. By 
machining a suitable opening ! 
the die, metal can be forced 
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The selection of press type Is a 


hiect of considerable debate 
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Y ical presses are favored by 
most producers. Their reasons are 
factors as greater 
speed of punch movement than 
hydraulic presses, high production 
rate, low maintenance and lower 
apital cost than hydraulic presses. 
«The advocates of hydraulic presses 
state that they have better con- 
trol of flow in relation to speed. 
One producer finds no difference 

n the parts produced regardless 
f whether hydraulic or mechani- 
‘al presses are used. 

An accompanying sketch shows 
the form of punch and die used 
for the backward extrusion of a 
flat-bottomed can and _ indicates 
important dimensions. The punch 
l slightly around the 
bottom edge to facilitate flow of 
the metal and this produces a 
slightly greater thickness at the 
junction of the bottom and the 
side-wall. 


such 


based On 


s beveled 


In backward extrusion, because 
ff the length of the punch, there 
is a tendency for floating to occur, 
with a resulting variation in wall 
thicknesses. This tendency can be 
minimized by producing sym- 
metrical parts and by proper de- 
sign of the bottom contour. For 
flat bottom cans, a 15 deg punch 
bevel will help minimize floating. 
For irregular shapes, it is often 
necessary to determine proper 
angles by experiment. The out- 
side corners and edge radii must 
also be rounded to ease the flow 
of metal during extrusion. These 
radii should be at least 1/32 in. 

Less difficulties are experienced 
with the forward extrusion tools 
than with those designed for back- 
ward extrusion. The short, rugged 
‘onstruction of the punch, which 
fan be used because punch length 


'S practically independent of part 
saa reduces working problems. 
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Punch and die dimensions for extrusion of a magnesium part show typical 
set of extrusion tools. 


(Dow Chemical Co.) 
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Nonferrous parts are usually formed by a single stroke of the press; fer- 
rous parts frequently require a series of operations. 


(Lockheed Aircra/t Corp.) 
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Nomograph for the pressure required in backward extrusion. 


punch and die are assured by the 
tooling arrangement. 

There is considerable disagree- 
ment on the relationship between 
the diameter of the punch and the 
length of the part which can be 
extruded by the backward method. 
However, practically all of the 
producers agree that the limiting 
factor is buckling or deflection of 
the punch during operation. Ratios 
of length to diameter have been 
given variously as 3 to 1 for 
steel, and up to 10 to 1 for alu- 
minum while one-producer states 
that the limit is set by the press 
stroke and the slug volume. For 
forward extrusion, the limit seems 
to be the available clearance for 
the part to flow. The maximum 
diameter which can be extruded 
is limited by the capacity of the 
equipment. 

Relatively close tolerances can 
be maintained on wall and bottom 
thicknesses. As an example, walls 
0100 in. thick can be held to 
+ 0.010 in. readily. Walls over 
0.15 in. might require + 0.020 in. 
Diameters can generally be held 
to + 0.010 in. Lengths require 
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more latitude and may be + 3/16 
in. 
As far as tool material selection 
concerned, cold extrusion 
quite similar to other processes 
involving plastic deformation. The 
blank loaded in compression 
between the punch and die until 
the force is sufficient to deform it 
plastically, and it is then extruded 
either forward through the die or 
backward between punch and die. 
Forces acting on the tools thus 
consist of a pressure normal to 
the tool surface and a shearing 
force parallel to the surface. 

From the point-of-view of the 
tools, the nearest approach to 
forward cold extrusion is cold 
drawing. However, the magnitude 
of the forces is much greater in 
extrusion because the blank, be- 
ing stressed in compression, ex- 
pands against the die walls and 
this additional pressure is added 
to that of the actual extrusion. In 
cold drawing, the material is 
stressed in tension and shrinkage 
reduces the pressure resulting 
from deformation. 

To prevent collapse .under the 


is is 
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| | i 
142200 213300 284400 355500 426600 497,700 568.800 Psi 
Pressure 


711,00 


P max 


(Adapted by H. J. Pessl from Verein Deutscher Ingenieure, May 


high pressures, surface hardness 
of the tools must be high, in the 
neighborhood of Rockwell C60 or 
higher, but the dies must 
resist bursting stresses. It is 
necessary to balance the hardness 
strength and toughness in select 
ing tools. However, tool desig! 
can influence resistance to burst- 
ing. Backing the hard tool steel 
die ring with a massive tough 
steel backing block into which th 
ring is shrunk, places the die ring 
in compression and improves re 
sistance to bursting. 

High carbon-high chromium too! 
steels are favored generally for 
impact extrusion of all mate 
rials. To meet the requirements 
of tooling for backward extrusion 
of steels, a suggested combination 
is a nitrided high carbon - high 
chromium steel for the punch and 
a die of non-deforming manganese 
steel shrunk into a_nickel-chro- 
mium steel bolster. Others have 
indicated that solid tungsten car 
bide punches give excellent serv 
ice in high speed mechanical 
presses. Some tool materials aré 
listed in a table. 
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Extrusion pressures are a func- 


ion of the projected area of the 


lank and the reduction of area 
forming the part. They depend 
lso on the yield point of the ma- 
rial and to flow 
the die. At. relatively 
W speeds and little restriction 
flow, as in a simple forward 
the required tonnage 
n be based on the yield strength 
the finished work-hardened 

At high speeds and greater 
striction to flow, as occurs in 
ckward extrusion, the load on 
€ press may be three times the 
hished yield strength. 


resistance 


ctrusion. 


The effect of speed is a highly 
ntroversial subject with many 
inions but few facts available. 
he limited experimental work 
hich has been done on the effect 
rate of straining on the extru- 
on pressures, indicates that 
igher rates of straining are dis- 
netly beneficial in reducing the 
quired pressure and the effect is 
St pronounced with the highest 


ductions in area. This effect may 
due i part to the increase in 
at of deformation with in- 
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required in forward extrusion. 
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for copper 
figures are 25 to 70 tsi, 
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from Verein Deutscher Ingenieure, Mar. 19538.) 
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for low 
carbon steels the figures run from 
65 to 200 tsi and for higher car- 


steels considerably 


PROPERTIES OF SOME PUNCH AND DIE STEELS 





Composition— % 


Typical Properties 


‘Diamond 


Heat Treatment, F 


























C |} Mn}; Si | Cr | W | Mo! V_ | Temper | Pyramid |Rockwell | 
Temp, F |Hardness|Hardness| Anneal | Harden | Temper 
| | 
1.45 | 0.35 | 0.20 | 0.80 | 4.25 — }300-575 870/690 | C64/58 | 1475 {1500 w qi 300-575 
1.60 | 0.30 | 0.20 | 0.60 | 5.50 — }|300-575 | 870/690 | C64/58 | 1475 (1500 w q| 300-575 
| As | | 
2.30 | 0.35 | 0.30 |13.0 — |Harden'd 810 870 | C62/64 1550 |17750 q| 400-925 
| 400-925 | 810/610 | C62/55 
As 
1.65 | 0.45 | 0.30 |13.0 0.70 0.30 |Harden’d| 780/840 | C61/63 1550 |1875 0 q\ 400-925 
400-925 | 780/610 | C61/55 | orac 
1.00 | 10.40 | 0.20 1.45 350 /810/ ‘870 | C62/64 |} 1475 {1500 w q| 300-575 
1.00 | 0.70 | 0.20 1.45 — 350 | 750 810 | (60/62 1475 (1550 o q| 300-575 
1.00 | 2.00 | 2.00 1.00 | — | 200-575 840/715 | C63/59 | 1575 1575 0 q| 200-575 
2.40 | 0.40 | 12.75 1.10 | 4,00 | 400-925 | 780/715 | C61/59 | 1625 (1880 o q| 400-925 
1.00 | 0.35 | 0.40 | 6.25 1.00 | - 300-575 | 810/671 | C62/57 | 1550 1775 0 q| 300-575 
| As | 
0.92 | 1. 25 | 0.25 | 0.45 | 0.45 Harden’d| 810/870 | C62/64 | 1425 |1425 o q| 300-575 
300-575 | 810/690 | C62/58 
0.92 1.15) — | 0.50/0.50) — | 0.20 | 200-575 810/671 | C62/57 1425 (1475 o q| 200-575 
wq = water quenched. 
oq = oil-quenched. 
ce air cooled. 


(William 


Jessop & Sons, Ltd.) 
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Aircraft landing gear component 
produced by Harvey Aluminum from 
aluminum alloy 7075-T6. Length of 
impact extrusion 22 in., tolerance on 
wall thickness +0.002 in. Since ex- 
cellent surface finish is obtained on 
this product, only minor machining is 
required before the part is installed. 


Ordnance component requiring 
perfect seal from escape of high 
pressure gases produced by Hunter 
Douglas from aluminum alloy HD- 
11-T6 by impact extrusion replaced 
a three-piece assembly. 


higher pressures may be required. 


Lubrication 
Lubrication 

on the succe 

peratio 

edu 


’ 7 
ASSIS | 


part. In backward extrusion, ons 
measure of the value of a lubri 
cant is the height of the extruded 
part. If lubrication is satisfactory, 
the parts will be quite uniform in 
height. If poor lubrication is en- 
countered, there can be wide vari- 
ation in the height of the parts 
and there may be difficulties in 
attempting to strip the part from 
the punch. The selection of a 
suitable lubricant depends on the 
material to be extruded. 

Lead can be extruded using 
water as a lubricant but in com- 
mercial practice materials such as 
mineral oil, vegetable oils and tale 
or castor oil and tale are used. For 
tin, mineral oil, corn starch and 
olive oil, or vegetable oil and talc 
are suitable. 

Lubricants for 
aluminum 


aluminum and 
alloys are generally 


based on lanolin, Degras 
oils although some co) 
high pressure lubricatin 


are also used. For the 


of aluminum alloy blank 


ubricants have been reco 
by one organization whilé 
uses graphite. 

Magnesium and magnesiun 
loys are extruded at elevated te 
peratures and colloidal graphite 
the only lubricant which has hee 
successful commercially. 

With the exception of the pho; 
phate coating mentioned for th 
impact extrusion of aluminum 3. 
loys at elevated temperatures, 3) 
lubricants mentioned previous! 
are applied to the untreated gy. 
face of the blank. Successful r. 
sults in the cold extrusion of ste 
were not obtained until surfa: 
treatments were employed. It i 
now generally agreed that a pho 
phate coating or a metallic coatiy 
such as copper is a_ necessar 
step in the process. This coatin 
must be _ sufficiently durable t 
withstand pressures of 200,00) 


Symmetrical parts such as these present no particular production problem 


when produced from aluminum. 


(Aluminum C: jf Americ 
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psi for sufficient time to produce treated surfaces and among these 


the product. As a matter of fact, lubricants sodium, potassium, res 
the zinc phosphate coating used in or naphthene soap emulsions 
most commonly will last for sever containing free fatty acids have 
al operations. This coating has no been specifically mentioned. Ther 
lubrication value in itself but does are a number of proprietary lub 
hol 1 lubricant on the surface cants which have been designed 
For steel extrusion, lubricants for use on phosphated surfaces 
containing polar groups’ give from which the lubricating ma 


excellent results on phosphate terial is prepared by addition of 


Aluminum 


Greatest advances in the appli 


water. Dipping the blanks in these 
hot 


manner of lubricating the blanks 


solutions is the preferred 

It is probable that suitable coat 
Ings or surface treatments will be 
1 tO permit tne extrusion o 
tals. Thus, zirconium cal 


if the 
is jacketed with copper or alumi 


extruded 


e impart 


Surtace 


num before lubricating. 


COMMERCIAL RANGES FOR ALUMINUM IMPACT EXTRUSIONS 





cation of impact extrusion have 


been made in handling aluminum Material 


Wall Thickness, in. 


Diameter, in. 





and its alloys. Not many years 
ago, only collapsible tubes and a 
few simple can-like shapes were 
produced from aluminum. The 
1100 composition was used for the 
cans but this material was not 


1070 (collapsible tubes) 
1100 & 3003 

Medium strength alloys 
High strength alloys 








Max Min 
0.010 


Max Min 
0.0035 2¥, ¥, 
0.010 6 Y, 
0.040 5 Y, 
0.062 4 y, 








pure enough to soften properly 
for collapsible tube use 
special grade, now known as 1170, 
was employed. 

Today, parts are in production 
from almost a dozen aluminum 
alloys, including 2014, 3003, 6053, 
6061, 6063, 6066, 6151, 7001, and 


and a 


7075. An indication of relative ex- 
trudability follows: 1100 (best), 
3003, 6061, 2014, 7075. 


These parts are used as com- 
ponents in various electronic, air- 


35@-T6 Alloy 


I45-Teé ALLOY 
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The weight saving possible by impact extruding instead of casting a bracket 
is appreciable and would be even greater if the usual design factor of 1.3 for 
castings had been eliminated. The only machining required on the extruded 
Par! was tapering the sidewalls and drilling the holes. (Lockheed Aircraft Corp.) 


* Some authorities state that the maximum wall thickness ts not known. 


craft and automotive applications 
particularly. Specific examples will 
be discussed later. Parts up to 
about 18 in. in length have been 
produced by backward extrusion 
while 80 in. lengths have been pro- 
duced by forward extrusion. An 
accompanying table gives an indi- 
cation of the ranges of wall thick- 
and diameters available 
commercially. 

There appears to be only one 
specification of national scope 
which covers impact extrusions 
MIL-A-12545 (ORD) covers the 
aluminum alloys 1100, 2014, 6061, 
and 7075. No mechanical proper- 
ties are specified for the parts 
“as extruded” but such properties 
are specified for heat treated parts 
produced from 2014, 6061 and 
7075. These properties are prac- 
tically the same as those required 
for forgings. 

In most cases, aluminum blanks 
are not heated before being fed 
to the extrusion press. However, 
this does not imply that the opera- 
tion is performed at room tem- 
perature. The frictional heat liber- 
ated during extrusion is sufficient 
to raise the temperature of the 
part and the tools several hundred 
degrees. The temperature does not 


nesses 
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rise above the annealing tempera- 
ture for any appreciable period 


since the parts formed exhibit 
cold-worked properties. 

In the extrusion of the strong 
aluminum alloys, particularly 2014 


. et had el . aa 
and 7075, however, preheat 


i 


} 
bid : { : 
Siugs 18 orte 


qaqvantageous to re 


duce the force required to produces 
a part. Preheating is also said to 
increase the life of tools. The slug 
only is preheated and temperature 
should be held below 500 F to 
avoid defects such as cracking, 
tearing and even melting caused 
by work done during extrusion 
The tools are not preheated usu- 
ally since the work done 
them sufficiently. 

Production rates are high for 
collapsible tubes and simple can- 
type parts running from perhaps 
40 to 80 parts per minute. Rates 
vary greatly for the engineering 
components produced from the al- 
loys. One company reports that the 
highest production rate is 45 parts 
per hour but qualifies the state- 
ment by reporting that the rate 
is governed by production require- 
ments. Others report that rates 
running from 250 to 500 parts per 
hour are maintained without diffi- 
culty. 

The mechanical properties of 
aluminum impact extrusions are 
equivalent to those of forgings 
produced from the same alloys. 
For example, a part produced 
from 1100 will have a 
strength of 


warms 


tensile 


20,000 psi, a yield 
strength of 19,000, and an elonga- 
tion of about 3%. Effect of impact 





Aluminum is formed readily by im- 
pact extrusion and a variety of parts 
can be produced by suitably selecting 
the tools. 
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IMPROVEMENT IN PROPERTIES OF IMPACT EXTRUDED ALUMINUM ALLOoys 

















extrusion on the properties of 
several alloys is given in a table. 
A producer of aircraft components 
states only that impact extruded 
aluminum parts can meet the 
MIL-A-12545, 
which, as mentioned previously, 
are practically the same as those 
for forged alloys of the same com- 
position. 


requirements’ of 


Applications 

The production of round, oval, 
square and rectangular cross-sec- 
tion cans with or without lugs or 
reinforcing ribs has been dis- 
cussed many times and is prac- 
ticed widely. Such cans are used 
for medicinal vials, packaging 
food products, as condenser cans 
and fire-extinguisher cases and in 
a variety of similar applications. 
Some other products are less well- 
known. 


Flanged sleeves can be produced 
by backward extrusion from the 
inner edge of a ring-shaped blank. 
Among other products, spools have 
been produced by this method, the 
second flange being formed in a 
subsequent operation by spinning. 


Annealed Extruded Extruded & Heat T; “| 
Yid Sti Ten Str Yid Str Ten Str Yid Str Ten 
DSI ps! psi p 
| 13,0 0 0 
3003 6000 16,006 0,000 32,000 
2014 14,000 27,000 39 000 45 500 55,000 65 
6061 8000 18,000 31,000 32,500 
1075 15,000 33,000 300 47,500 70,000 18 





Changing from drawing to impact 
extrusion saved five steps in the 
production of this part. 

For the production of some com 
plex parts, blanks or tools are pre- 
heated moderately to ease the ex- 
trusion. This procedure has been 
used in England for the extrusion 
of radio condenser components. 
An aluminum trimmer condenser 
is in production at the rate of 
80,000 components per week. The 
stator is backward extruded with 
four concentric sleeves, the rotor 
with three. Wall-thickness of the 
sleeves is 0.014 in., the space be- 
tween sleeves is 0.035 in. and the 
sleeve depth is 0.26 in. Three 0.060 
in. dia projections forward ex- 
truded in the end faces, serve as 
integral rivets. Tubular blanks are 
used for these parts. They are pre 
heated in the extrusion lubricant 
to 200 F before being fed to the 
press. A production rate of 750 
parts per hour is maintained. 

An anode for an electrolytic 
extruded similarly 
from a preheated solid blank. This 
component, 254 In. 


condenser 1S 


long by 0.93 
in. dia has 6 concentric sleeves. 





Aluminum valve component impact extruded in both directions from the 


. - / . . > 1 
slug shown at left. Diameter 3% in., height of rectangular boss 3% mM, 


MATERIALS & METHODS 


diameter of round bosses on bottom % in., length 9/16 in. 


(Magnesium Co. of America 
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Aluminum piston produced from 
+ aluminum alloy blanks by im- 
t extrusion weighs 80% less than 
nentional pistons and is much 


tronger. (Thompson Products, Inc.) 


Wall-thickness of the sleeves is 
(.016 in. and they are spaced 0.05 
apart. 

An impact extruded bracket has 
been developed to replace a cast 
bracket with a resulting weight 
saving of 17%. The only machin- 
ing required on the impact ex- 
truded part is tapering the side- 
walls and drilling the holes. 

Aircraft shear tie fittings are 
impact extruded from 5052 alumi- 
hum and the parts not only have 
irregular sides but also have vary- 
ing wall-thicknesses. The extru- 
sion is evolved by combining 
several fittings to form one part 
Which is subsequently separated 
into the fittings. 

Although it is the general rule 
that impact extrusions should 
have symmetrical cross-sectional 
areas, this is not strictly adhered 
to in some organizations. Produc- 
‘on of asymmetrical parts has 
shown that the major penalty 
Suffered by the producer of such 
Parts is increased die cost. Parts 
‘pen on one or two sides have 
been produced also. 

Impact extruded pistons for 
‘ulomotive use are produced by 
*xtruding the aluminum alloy hot 
Na hot die. The operation how- 


by 
ver does not produce an annealed 
piston. instead, the material is up 
050% 


tronger and 30% lighter 


Section through an impact ex- 
truded aluminum piston before trim- 
Metal flow 
during extrusion yields a stronger 
piston than can be produced by con- 
ventional methods. 

(Thompson Products, Inc.) 


ming and machining. 


than the cast alloy pistons in use 
at present. In addition, it is pre- 
dicted that the output will be 5 
times as great per man hour as 
obtained by present casting meth- 
ods. 

Other parts are produced by 
combining impact extrusion with 
subsequent operations. Thus, a 
panel mounting radio component 
is produced by extruding a can 
with a fairly thick bottom, head- 
ing to produce a flange, shearing 
the edges of the flange and drill- 
ing holes in the corners of the 
base thus produced. A bottle is 
produced by the backward extru- 
sion of a can followed by spinning 
to form the neck. Impact extru- 
sion is also used to eliminate 
stages in the deep drawing of 
various products. There are nu- 
merous possible combined opera- 
tions of this type. 

All preceding examples of ap- 
plications are rather generalized. 
Some specific case histories of the 
advantages of impact extrusion 
follow. 

Three methods were available 
for the production of an aluminum 
alloy attachment bracket: machin- 
ing, hot forging or impact extru- 
sion. Machining from bar stock 
entailed difficulties in producing 
correct internal angles. Hot forg- 
ing could be used but the draft 


required on both inside and out- 
side faces and the flash formed 
during the operation required re- 
moval. By impact extrusion, both 
cavity and external geometry could 
be formed simultaneously in a 
hollow shape, the bracket being 
produced subsequently by split- 
ting the extrusion into two parts. 
Cost comparisons between the 
three methods showed impact ex- 
trusions 39% cheaper than ma- 
chining from bar _ stock, 10% 
cheaper than forging. 

In the production of an ord- 
nance component, a critical re- 
quirement was a perfect seal to 
prevent the escape of high pres- 
sure gases. As fabricated by con- 
ventional procedures, the compo- 
nent required the assembly of a 
screw machine part turned from 
bar stock and bored from each end, 
a sleeve machined from tubing 
and a Welsh plug. A single unit 
was formed by expanding the 
Welsh plug within the sleeve, forc- 
ing the walls into a machined 
groove within the head. To insure 
leak-proof construction and elimi- 
nate machining, an impact ex- 
truded part was designed for pro- 
duction from a high strength 
aluminum alloy. There are no 
joints and the part easily with- 
stands bursting pressures of 5500 
psi without distortion. 

Latch bolts in modern door locks 
are customarily formed from a 
deep-drawn flanged barrel and two 
plates which are assembled and 
crimped to produce the part. Im- 
pact extrusion of the flange and 
barrel simultaneously from 1100 
aluminum produced a part which, 
through cold working, acquired 
strength equal to that of the origi- 
nal assembly, and eliminated as- 
sembly of three components and a 
number of machining operations. 

A torque tube collar, 2% in. 
long by 21, in. o.d. having a flange 
8-15/16 in. in diameter when pro- 
duced from aluminum alloy sheet 
on regular punch press dies re- 
quired 8 operations and cost $3.75 
per piece in lots of 600. The same 
part produced by impact extrusion 
in lots of 600 cost $1.78 per piece. 

A study on the relative costs 
of producing an aileron nose rib 
by machining from a billet, forg- 


























Nose rib assembly proved by cost 
study to be cheaper to produce by 
impact extrusion than by either ma- 
chining or forging. 


(Northr p 4ircraft, Inc.) 


ing and impact extrusion is shown 
in a figure. The material for billet 
and forging was 7075 while the 
impact extrusion was 2014. Curve 
1 shows cost of machining from a 
billet, curve 2 is a conventional 
forging which requires machining 
of nearly all of the forging draft, 
while curve 3 is an impact extru- 
sion which has little or no draft 
and requires machining only in 
the area of the bearings and for 
removal of a slight ridge. The risk 
of using impact extrusion becomes 
small since this is the cheapest 
method after only 68 parts have 
been produced. If 1000 parts are 


Steels 


The application of the impact 
extrusion process to steels was 
started in Germany about 20 years 
ago but was kept secret until after 
the war. Since that time the lead 
in the development of this process 
has been taken in America. 

As applied to steel, the process 
is widely known as cold extrusion 
although it is actually one opera- 
tion in a group which might with 
greater exactness be called heavy 
cold forming. The development 
which made this process possible 
was the discovery that a steel 
with a suitably prepared surface 
could be made to flow cold readily. 
At present the commercial method 
of accomplishing this objective is 
surface preparation by phosphate 
coating, usually with zinc phos- 
phate. Application of a suitable 
lubricant, usually a high titre 
soap, to the treated surface per- 
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Cost of producing nose rib assembly by three methods. 


produced, impact extrusion costs 
only 35% of machining and only 
67% of forging. 

These examples are indicative 
of the possibilities of impact ex- 
trusion in the formation of parts 
from aluminum and its alloys. Ac- 


mits the successful use of cold 
extrusion, sizing, coining, ironing, 
nozing and similar operations. 

Structural condition of the steel 
is an important factor in extruda- 
bility. In general, a soft condition 
is desirable to reduce the pres- 
sures required. A structure con- 
taining fairly coarse spherodized 
carbide particles should require 
the lowest extrusion pressure for 
a given composition. It has been 
demonstrated that spherodized 
steels having carbon contents up 
to 1.2% can be cold extruded. 
However, a structure containing 
coarse spherodized carbides is im- 
practical economically and does 
not yield the optimum combina- 
tion of strength and ductility in 
the finished product. Therefore a 
compromise is prefered. 

Uniform distribution of car- 
bides throughout the structure 


METHODS 


companying photographs show e 
amples of various applications an¢ 
indicate the wide range of possi 
bilities, of which the surface has 
barely been scratched. Aluminum 
appears to be particularly adapted 
to forming by this process. 


will yield the best properties for 
a given carbide particle size. Ip 
one organization, good commercia 
results are obtained by soaking 
the steel above the critical tem 
perature, quenching in water | 
retain a uniform carbide distr’ 
bution and annealing at a suitable 
temperature to produce rapid so! 
tening but retain‘a fine grain size 
Others report that low carbon 
steel in the form of hot rolled 
round bar stock is satisfactor! 
for most products. 

For optimum results, the hard 
ness of the steel blank or slué 
should not be higher than Rock- 
well B-60. If harder steels we 
used, the reduction of area shoul 
be lowered correspondingly. © 
trusion pressures increase 4! 
with the tensile strength. As * 
rough approximation, the ex! 








oe 
i = 
+++ 


1] 




















show £ 

ions an 
of possi 
face has 
juminun 
adapted 


3S. 


‘ties for 
size, Ir 
nmercia 
soaking 
eal tem 
vater \ 
» distri 
suitable 
pid sof: 
ain size 
carbon 
t rolled 
sfactor) 


he hard 
or slug 
in Rock- 
eels al 
a should 
gly. Bs 


ase also 


ssure for a 65% reduction 
area is 5 times the yield 
wength or 3 times the tensile 
of a normalized low car- 
Extrusion pressure also 

reases in almost direct propor- 
the reduction, and one 

tion recommends that the 

of cross-sectional area 

e limited to not more than 60% 
‘or the first stage and 40% for 
subsequent operations. Others use 
rater reduction and it is re- 
orted that the cold extrusion of 
a low carbon steel with a 75% 
reduction in area will require 
bout 200,000 psi pressure if a 
sitable lubricant is used. 

One producer states that the 
life of cold extrusion tools greatly 
axceeds that of hot forging dies. 
In the most severe backward ex- 
trusion, a carbide punch has pro- 
luced 480,000 parts without meas- 
able wear. Die rings are more 
rapidly worn out and need re- 
placement at perhaps a tenth of 
hat figure. Carbide is used when 
possible for punches and oil hard- 
ening tool steels for die rings. 
Some suggested compositions are 
given in a table. 

Production rates are generally 


DIE STEELS FOR COLD EXTRUSION OF STEELS 


lower than they are for aluminum 
parts but rates of 250 or more 
parts per hour are maintained in 
general practice and some simple 
parts are produced at much higher 
rates. 

Wall-thicknesses produced com- 
mercially in steel extrusions range 
from 0.035 to 0.875 in. and diam- 
eters from %4 to 4% in. although 
one producer states that this is 
not necessarily the limit. Lengths 
of forward extrusions have run 
as high as 80 in. while for back- 
ward extrusions, it is generally 
estimated that they will range up 
to about 4 times the diameter. 

The cold extrusion process was 
originally limited to low carbon 
steels but even with these ma- 
terials, improvement in mechan- 
ical properties, particularly yield 
strength, was remarkable. Yield 
strengths of better than 100,000 
psi have been reported for cold 
extruded 1010 steel which, there- 
fore, approaches the properties 
obtainable by heat treatment in 
many steels. 

One expert considers that the 
approximate work-hardening ef- 
fects on low and medium carbon 
steels are somewhat as follows: 





Increases in hardness run from 
60 to 130%, in tensile strength 


from 30 to 
strength 


120%, and 


from 100 to 


in yield 


S00F% 


The great improvement in yield 
strength is_ particularly note 
worthy Accompanying the in- 
crease in these strength proper 


ties, the elongation is reduced by 
40 to 90% and the reduction of 
area by about 20 to 
would be expected. 
Development 


60% as 


has proceeded to 
the point where some alloy steels 
are being extruded. Work by 
one producer indicates that AISI 
1018, 5130, 8620, 8630, 4130, 4140, 
and 8730 appear to be as ductile 
and as readily extruded as 1010. 
For example, the yield strength 
of 8630 can be more than tripled 
with the retention of moderate 
ductility. The also 
been applied to both chromium 
and chromium - nickel stainless 
steels, although these materials 
do not appear to be as extrudable 
as the carbon and low alloy steels. 


process has 


Applications 

The cold extrusion of steel was 
originally developed for the pro- 
duction of ordnance components 




























Composition— % Average 
AISI-SAE Rockwell Work 
rade Grouping Application Hardness Pieces 
C Si Mn Ni Cr Mo V W, Co Produced 
A? Air hardening, medium | Bushing or die in- 
alloy, cold work tool serts 1.0 5.0 C60-63 | 25,000-150,000 
steel 
02 Deep hardening, non- | Medium stressed | 1.60 | 0.35 0.40 11.50 0.75 0.40 I C60-63 50,000 
deforming, high car- | punctes, bush- 
D5 bon, high chromium, ings 1 1.50 | 0.50 | 0.25 12.50 | 0.70 3.0 165,000 
cold work tool steel : | - 
Special 0.85 | 0.35 | 0.40 | 1.05 | 11.50 | 0.50 | 0.30 2 C61-62 | 
M2 | High speed tool steels | Most critical | 0.80 | — 4.0 | 4.75 | 1.80 | 60 | c61-63 | 75,000 
punches - —|—- ~~ —_ _——_—___ 
N 0.70 4.0 10 | 18.0 C60-61 | 30,000 
| Special | Ni-Cr-Mo Bushings | 055 | 1.0 | 090 | 270 | 040 | 045 | 0.12 C58-60 | 50,000-200,000 
Die Stee! | Alloy steels Sleeves | 0.50 | 0.30 | 0.65 | 3.80 | 0.75 | 0.60 | 0.20 | — | ¢58-60 | 30,000-100,000 
‘ | LE re oe ‘ on : aa a Soe Ee ESE SES ares 
| Sl Shock resisting tool | Ejectors, shrink 0.50 ~ enh oT oe 2.50 | C56-58 | 
| steel rings oO RE TO: SY — _ Oe eames 
B... 0.50 | 20 | 0.80 | | — | 0.40 - 
| (6 | Special purpose tool om} — | — | 1% [os ]o~ | —- | —- | — | - 
steel | | | optional | 
Wi | Water hardening, car- | Die Fixtures = | 1.10 | — | 025 | — | — | — | — | — | cee | 
bon or carbon vana- | ———] a Se Sn Nee = sae 
W2 dium tool steel | mo ee = be | 0.25 C60-62 | 
hea 
“ontains cobalt. 
Main. tungsten, 


(H. J. Pessl, Gibson Refrigerator Co., Private Communication, 1955) 
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Heavy cold forming operations in 
the production of a 75mm shell in- 


clude two cold extrusions, one back- 
ward and one forward. 
(Gibson Refrigerator Co.) 





Carbon steel extrusions can be 
made in a variety of sizes up to 42 
in. long and 5%% in. in dia. 

(Mullins Manufacturing Co.) 


and much of the effort put on it 
since the war has been in the 
same direction. Therefore most 
of the present applications lie in 
this field. 

In the production of the 105- 
mm projectile, cold extrusion of- 
fers an improved product at sub- 
stantial material and labor sav- 
ings since the only machining re- 
quired is the driving ring groove 
and finishing several holes. The 
process also yields a smoother, 
more concentric projectile than 











hot piercing and drawing. This 
shell is produced in 8 operations, 
a sizing operation is followed by 
three successive backward extru- 
sions, an anneal and a forward 
extrusion. The remaining steps 
consist of expanding the lower 
part of the body and nozing. 

To produce an 8l-mm mortar 
shell, backward extrusion is com- 
bined with 
drawing. After a sizing opera- 
tion, the part is backward ex- 
truded with a reduction of 54% 
and the remaining operations are 
conventional redraws. Introduc- 
tion of the backward extrusion 
operation eliminates one stage of 
redrawing. 

The 75-mm shell for the “‘Sky- 
sweeper” anti-aircraft gun is now 
in production by cold extrusion 
methods. The shell is cold formed 
from C1018 fully aluminum-killed 


conventional deep 
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Sketches indicating some of _ the 
shapes which have been produced by 
the cold extrusion of steel with or 


without supplementary operations. 
(Heintz Manufacturing Co.) 
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steel in six operations. | 
first operation which is sizing th. 
formed blank is annealed at 1 
F. The shell is then back 
truded and again ann 
1200 F 


forward extrusion, coinir dre 


Succeeding 0} 


ing and nozing follow and 4, 
finished shell is stress relieved ; 
750 to 850 F. Parts are produce 
at the rate of 250 per hour. Thi, 
procedure saves considerable m, 
terial and labor over the hot forg. 
ing method also employed in +} 
production of this shell. 

Other ordnance parts jj 
formed by this method are rocke 
motors and heads. Progress ; 
also being made in the producto, 
of non-military parts by this col 
forming procedure although this 
development has lagged behin 
the ordnance program. 

A high strength hydraulic ¢ 
inder having a finished weight o 
2 lb is now being produced 


cold extrusion from a 2.2 lb b 
let of 1015 steel. This part was 
formerly produced by the assen:- 
bly and brazing of a tube and two 
end caps having a total weight of 
234 lb, which was then machined 
all over. Savings by the new proc: 
ess amount to 30%. 

A truck type differential 
which has been produced by hot 
forging and machining all over |: 
now under production by coli 
forming methods with a cost sa 
ing of 20%. A billet of 8620 ste 
after cold extrusion requires onl) 
machining to face both ends, and 
cut a forked groove and a relie! 
Over-all savings in weight of the 
part are not great but a numbe! 
of machining operations are eli 
inated. As an added advantag¢ 
the flow pattern of the grain pre 
duced by the new method col: 
forms to the shape of the geal 
teeth and should improve th 
over-all strength of the part. 

Among other parts which have 
been produced by the cold extr: 
sion of steel, with or without sup 
plementary operations excludilé 
machining are shock absorber y! 
inders, gear blanks, hub and ax! 
components, actuators, compress! 
pistons, hollow’ gears, starte! 
gears and generator frames. 








— at 20 








h have 
extru- 
it sul 
Juding 
er cyl 
1d axle 
yresso! 
starte! 


ag, 


Magnesium 


impact extrusion of mag 
nes is a relatively recent de 
ent but considerable prog 


as been made. Originally 
mited to commercially pure mag 
nesium, the process is now ap- 


plied to a number of alloys also 
A leading producer lists them in 
order of preference as AZ31B, 
7K-60A, M1A, C, H, J1, O1, R 
followed by commercial magnesi- 
um. Several experimental alloys 
of the aluminum-zine, zinc-zir- 
econium and cerium-zirconium sys- 
tems are also suitable but are less 
readily extruded than the grades 
listed previously. 

The range of sizes available 
commercially at present is rather 
limited and depends on the alloy. 
However, wall-thicknesses rang- 
ing from 0.006 to 0.25 in. and di- 
ameters from about 1 to 6% in. 
give an indication of the sizes in 
production. The ratio of length 
to diameter for a backward extru- 
sion is about 8 to 1, while for for- 
ward extrusion the limiting fac- 
tors are clearance required to re- 
move the part and the size of 
blank required. 

The structure of magnesium is 
such that the metal does not cold 
work readily. Thus the blanks 
must be warmed for the produc- 
tion of impact extrusions and 
working temperatures range from 
about 500 to 700 F. Pressure re- 
quirements are indicated in an 
accompanying figure. 

In spite of the necessity of 
heating the blanks, however, pro- 
duction rates are comparable to 
those obtained in aluminum im- 
pact extrusion. Small parts up to 
1%, in. dia are regularly pro- 
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Effect of temperature on the extru- 
essure required for various 
magnesium alloys. 


sion 


(Dow Chemical Co.) 


PROPERTIES OF MAGNESIUM ALLOYS 














Yid Str Ten Str Comp Yid Elong, 
Alloy Treatment psi psi Str, psi 
AZ31A Annealed 2,000 37,00 16,000 4 
Impact Extruded 8,000 43,000 23,000 18 
Regular Extrusion 9,000 38,000 14,000 Lf 
ZK60A Annealed 38,000 49,000 33,000 14 
Impact Extruded 34,000 46,000 28,000 16 
Regular Extrusion 38,000 49,000 33,000 14 








duced at the rate of 60 per min- 
ute and some have reached rates 
of 100 per minute. For larger 
parts, rates are somewhat lower; 
for example, 10 per minute for 
5 in. diameter parts, and 5 per 
minute for 6 in. diameter parts. 

Mechanical properties obtained 
in impact extruded magnesium al- 
loy parts show a slight improve- 
ment over those of the original 
normal extrusions from which the 
parts are made. Properties of two 
alloys before and after extrusion 
are compared in a table. 


Applications 

A more limited variety of parts 
is produced from magnesium and 
its alloys than from aluminum al- 
loys. Most of them are can 
shaped with or without reinfore- 
ing ribs, internal bosses, etc. with 
circular, square or rectangular 
cross-sections. 

A small triangular bracket, 
shown in an accompanying pic- 
ture, was originally designed to 
be blanked from _ sheet stock, 
flanged, corners welded, stress re- 
lieved and sanded smooth. This 
part is now produced by impact 
extruding a_ rectangular cup 
which is cut into two triangular 
brackets at a considerable cost 
saving. 

A magnesium can 1% by 4 by 
61% in. having a sidewall thickness 
of 0.020 in. and a bottom thickness 
of 0.032 in. was produced in one 
operation. Finishing for an elec- 
tronic application required only 
trimming to a length of 5% in. 
and punching two mounting holes. 

As an example of costs, one pro- 
ducer estimates that a _ simple 
round can 1 by 4 in. with a wall 





Magnesium and magnesium alloy 
parts are produced by impact extrud- 
ing at moderately elevated tempera- 
tures. Bracket in left foreground 
was produced by cutting a rectangu- 


lar cup on a diagonal. 


(Dow Chemical Co.) 


thickness of 0.040 in. which was 
set up for automatic production at 
the rate of 1000 per hour would 
cost 0.4¢ per piece (fabrication 
only) in a shop having a labor and 
overhead cost of $4 per man hour. 


Lead and Tin 


Alloys of these metals were the 
first to be impact extruded. They 
have been discussed frequently and 
their major application is collapsi- 
ble tubes. Generally antimonial 
lead and copper-tin (1% copper) 
alloys are used for producing these 
products. Sizes range from about 
34 to 3 in. in diameter and wall 
thicknesses from about 0.003 to 
0.015 in. Output ranges from 40 
to 80 tubes per minute. 
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Application of impact extrusion 
to copper and the copper alloys 
does not appear to be widely prac- 
ticed at the present time. The pro- 
cess can be employed for the pro 
duction of parts from all types of 
copper but oxygen-free or deoxi 
dized copper are preferred to tough 
pitch because of somewhat su- 
perior ductility. The brasses can 
also be impact extruded although 
the low zinc brasses are more suit- 
able than the high zinc grades. 
The production of copper tubes 
by direct extrusion (the Hooker 
Process) is quite well known. By 
this procedure a preformed copper 
blank is extruded into tubes hav- 
ing either straight or tapered walls 
and either open or closed bottoms. 





Bens a 
Heavy wall brass parts produced 
ha impact EXTTUSION. Coppe Tr and 
brass parts offer a field which has 
not he evi wide ly exploited. 


(Scovill Manufacturing Co.) 


Tubes 10 in. long with a wall- 
thickness of 0.006 in. are produced 
from a preformed blank 9/16 in. 
high, 7/16 in. dia and having a 
1/10 in. wall. The reduction of 
area is 94% which is far greater 
than can be obtained in one opera- 
tion by deep drawing where the 
usual limit is considered to be 
about 50% reduction. 


Zinc and Zirconium 


Zinc has been impact extruded 
into flashlight battery cases for 
quite a few years but the process 
does not appear to be used widely 
for other parts. High purity zinc 
(99.99% Zn) is the base materia] 
for most work although alloys con- 
taining 4 aluminum and 0.04% 
magnesium or small quantities of 
copper are also used. 

In the production of parts from 
high purity zinc, annealed blanks 
having a Diamond Pyramid Hard- 
ness of 40 to 50 are used. These 
blanks are heated to about 200 to 
250 F or in some cases as high as 
350 F to improve the extrusion 
characteristics. Commercial parts 
run from 0.5 to 2.5 in. in diameter, 
from 2.5 to 3 in. deep for small 
diameters and up to 8 in. for large. 
Wall-thicknesses range from 0.020 
to 0.14 in. 

Among parts produced in addi- 
tion to flashlight cans are various 
other round, square and rectangu- 
lar cans usually without ribs. In 
general the parts are limited to the 
simplest shapes. They are used for 
automobile radio parts because the 
resonance is low and they can be 
soldered readily and for other 
types of electrical equipment, soft 
drink dispensers, noise filters, and 


advertising signs. Small gear 
blanks have also been produced. 
Zirconium is structurally similar 
to zinc and is less readily cold 
worked than aluminum. Attempts 
to impact extrude zirconium at 
room temperature were unsuccess- 
ful. Backward extrusion at 900 F 
was somewhat more successful but 
not entirely. However, zirconium 


jacketed with aluminum or copper 
can be backward extruded at 900 F 
and cans up to 8 in. in length hav- 
ing wall thickness of 1/16 in. have 
been produced. The process is still 
in the experimental stages. 





Parts such as these are produced 
by impact extrusion of zinc. 
(Sun Tube Co.) 












Copper has also been backward 
extruded into a thin-walled ree 
tangular can for a pocket lighter 
on an experimental basis. The load 
on the tools exceeded the theoretic 
il breaking load considerably, in 
dicating that much of the informa- 
tion available on impact extrusion 
is subject to revision when more 
data are available. 

It appears that the impact ex- 
trusion has not received much con- 
sideration by the fabricators of 
copper and copper alloy parts and 
the field is wide open for exploita- 
tion. The process should be capa- 
ble of reducing costs in this in- 
dustry, if properly applied, just 
as it is doing in the light metals 
and steel fields. 
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A Materials Data Sheet Continued from July 
Type I! Hard—continued Type II! Scit 
: | ASTMTest | ee 
f Type Conditions | | 
d H2—2 H2—3 $2—1 $2—2 
\- aati 
4 PHYSICAL PROPERTIES | 
4 Specific Gravity D792 1.28-1.33 1.27-1.34 1.28-1.34 1.27-1.30 
r Thermal Cond, Btu/hr/sq ft/ft/°F C177 0.10-0.19 0.10-0.19 0.10-0.19 0.10-0.19 
Coef of Exp per °F DES6 4.4-9.0x10-5 4.4-9.0x10-5 4.4-9.0x10-5 4.4-9.0x10-5 
Is Spec Ht, Btu/Ib/°F 0.3-0.42 0.3-0.42 0.3-0.42 | 0.3-0.42 
Refractive Index D542 | 1.46-1.50 1.46-1.50 1.46-1.50 1.46-1.50 
Transmittance (Luminous) D791 20-90 | 20-90 80-95 | 80-95 
Haze % D672 4-10 | 4-10 3-8 | 3-8 
Water Absorption, 24 hr % D570 2.2-3.8 | 22-27 2.3-6.5 | 2.6-5.7 
Flammability in./min (over 0.050 in.) D625 
MECHANICAL PROPERTIES 
Tensile Str, psi DE38 5(0C0-6700 4600-6500 2400-4700 1900-3600 
ed Elong, % D628 17-40 | 22-40 | 34-49 | 32-50 
™ Hardness, Rockwell D785 Ri01-119 | R101-118 R52-103 R49-86 
he Impect Str, !zod Notched (ft-lb per in. | | 
tt of notch) D256 0.8-2.6 | 0.8-2.5 | 2.0-4.7 3.5-5.2 
Vod Elasticity in Flexure, psi 2.1-2.8x105 1.9-2.8x105 1.2-2.5x105 0.9-1.3x105 
Ccmpressive Str, psi (at fracture) D695 21,000-28,000 | 24,000-28,000 13,000-20,000 13,000-14,000 
ELECTRICAL PROPERTIES 
Elect Res, ohm-cm D257 1010-10913 1019-1013 1010-1013 1010-1013 
Dielectric Str (Short Time) volts /mil D149 250-265 250-365 | 250-365 250-365 
Dielectric Constant: 
60 cycles D150 3.5-7.5 3.5-7.5 3.5-7.5 3.5-7.5 
1,000,000 cycles D150 3.2-7.0 3.2-7.0 | 3.2-7.0 3.2-7.0 
Loss Factor: 
60 cycles D150 0.03-0.38 | 0.03-0.38 0.03-0.38 0.03-0.38 
1 ,C00,0C0 cycles D150 0.03-0.33 | 0.03-0 33 0.03-0.33 0.03-0.33 
FABRICATING PROPERTIES 
Injection Molding Pressure, psi 2000-32,000 2000-32,000 8000-32,000 8000-32,000 
Injection Molding Temp, F 390-460 390-460 335-395 335-395 
Ccmpression Ratio (Bulk Factor) 2.0-2.6 2.0-2.6 2.0-2.6 2.0-2.6 
Compression Molding Pressure, psi 500-5000 500-5000 500-5000 500-5000 
Compression Molding Temp, F. 320-370 320-370 | 260-310 260-310 
Extruding Temp, F 390-420 | 390-420 | 325-365 | 335-365 
| | | 
Co. MAXIVUM RECOMMENDED | Since these are thermoplastic materials they gradually become softer as the temperature 
SERVICE TEMP, F. | rises. The maximum service temperature will depend on such factors as formula, design 
| of part, humidity, service conditions, etc. 
rch -—— ae analistnidisllltiompivtienesnaailsens — —— nomen 
CORROSION RESISTANCE | Unettecked by water, salt water solutions, white gasoline, oleic acid, 5% acetic acid; dilute 
| sulfuric acid; decomposed by 30% sulfuric, 10% nitric, 10% hydrochloric acids, sodium 
_ bvcroyvide, 10% ammonium hydroxide; dissolved by acetone and ethyl acetate. 
USES | Autorrotive and radio knobs, tool kandles, business machine keys; electrical items such 
2s fluorescent lamp supports, coil spools and cortact bases; toys and novelties; sun glass 
gerrles end frames, spectacle frames; buttons and tags. 

















Prepared with the assistance of the Manufacturing Chemists’ Association, Inc. 
Based on the Chemists’ Association publication, ‘‘Technical Data on Plastics’’, 1952 
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PICK ANY ONE, ALCOA CAN IMPACT IT 
IN ONE PUNCH 


In a single press stroke, Alcoa forms seamless tubular 


parts like these with diaphragms, flanges, shoulders and 
ribs. And for parts like these, impact extrusion is the 
only economical method of one-operation forming. 
Alcoa Impacts combine the advantages of an extruded 
side wall and a forged bottom to give you ultimate 
lightness and strength. 

If you have confined your thinking of impact extru- 
sions to tooth-paste tubes and condenser cans, see what 
is being done today at Alcoa’s Impact plant. For in- 
stance, we make a variety of nonsymmetrical parts; use 
strong alloys; produce heavy sections and long, thin 
tubular parts. 


Your local Alcoa sales engineer offers unbiased help 
in your design problems. His intimate knowledge of 
the impact process may effect substantial savings to 
you. He is listed under ‘‘Aluminum”’ in the classified 
phone book. Aluminum Company of America, 1997-H 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


Your Guide to 


Aluminum Value 


Fasten Aluminum With Alcoa® Aluminum Fasteners 


For more information, turn to Reader Service Card, Circle No. 469 
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“Fil LE FI AC ’ Ss MATERIALS & METHODS * AUGUS ad i9sS * hslniniaie 303 
4 ' 
Standard Types cf Stainless ar.d Heat Resisting Steels 
CHEMICAL RANGES AND LIMITS 
Chemical Compos'ticn, 
Typ2 os 
Numb2 , Vin P S Si Cr N Mo Oiher 
| Max | Max Max | Max | | 
| 
| 301 0.15Max | 2 0 0.045 | 0.030 1.00 16.00-18.00 6.C0- 8.00 
02 0.15 Max 2.00 0.045 0.030 | 1.00 17.00-19.00 8.00-10.00 . 
| 3028 0.15 Max | 2.00 0.045 | 0.030 2.00-3.00 | 17.00-19.00 8.C0-10.00 | ' 
| 303 015 Max | 2.00 0.20 | 0.15 Min | 1.00 | 17.C0-19.00 8.00-10.00 | 0.60* Max | Zr: 0.60* Max 
| 303 Se 0.15 Max 2.00 0.20 0.06 1.00 | 17.00-19.00 | 8.00-10.00 Se: 0.15 Min | 
304 0.08 Max 2.00 0.045 0.030 1.00 18.00-20.00 8.00-12.00 
| 304L 0.03 Max 2.00 0.045 0.030 1.00 18.00-20.00 8.00-12.00 
| 305 0.12 Max 2.00 0.045 0.030 1.00 17.00-19.00 | 10.C0-13.00 
308 0.08 Max 2.00 0.045 0.030 1.00 19.00-21.00 | 10.C0-12.C0 
309 0.20 Max 2.00 0.045 0.030 1.00 22.00-24.00 | 12.C0-15.C0 
| 3095 0.08 Max 2.00 0.045 0.030 1.00 22.00-24.C0 | 12.00-15.C0 
| 310 0.25 Max 2.00 0.045 0.030 1.50 24,00-26.00 | 19.00-22.00 
| 310S 0.08 Max 2.00 0.045 0.030 1.50 24.00-26.00 | 19.C0-22.C0 
| 314 0.25 Max 2.00 0.045 0.030 1.50-3.C0 23.00-26.C0 | 19.00-22.C0 
| 316 0.08 Max 2.00 0.045 0.030 1.00 16.00-18.00 | 10.00-14.C0 2.C0-3.C0 
| 3161. 0.03 Max 2.00 0.045 0.030 1.00 16.00-18.00 | 10.C0-14.00 2.C0-3.00 
317 0.08 Max 2.00 0.045 0.030 1.00 18.00-20.00 | 11.00-15.00 3.00-4.00 
| 321 0.08 Max 2.00 0.045 0.030 1.00 17.00-19.00 9.00-12.00 Ti: 5x€ Min 
| 34/7 0.08 Max 2.00 0.045 0.030 1.00 17.00-19.00 9.00-13.00 Cb-Ta: 10xC Min 
348 0.08 Max 2.00 0.045 0.030 1.00 17.00-19.00 9.00-13.00 Cb-Ta: 10cC Min 
Ta: 0.10 Max 
403 0.15 Max 1.00 0.040 0.030 0.50 11.50-13.00 
405 0.08 Max 1.00 0.040 0.030 1.00 11.50-14.50 A!: 0.10-0.30 
410 0.15 Max 1.00 | 0.040 0.030 1.00 11.50-13.50 | 
4 414 0.15 Max | 1.00 0.040 0.030 1.00 11.50-13.50 | 1.25- 2.50 | 
) 416 0.15 Max | 1.25 0.06 | 0.15 Min 1.00 12.00-14.00 | | 0.60* Max | Zr: 0.60* Max 
whet eos he ee 
416 Se 0.15 Max | 1.25 0.06 : 0.06 | 1.00 | 12.00-14.00 | | | Se: 0.15 Min 
420 Over 0.15 | 1.00 0.040 0.030 1.00 | 12.00-14.00 | | | 
430 0.12 Max | 1.00 | 0.040 0.030 1.00 14,00-18.00 | 
430F 0.12 Max 1.25 | 0.06 0.15 Min 1.00 14.00-18.00 | 0.60* Max | Zr: 0.60* Max 
. 430F Se 0.12 Max | 1.25 0.06 | 0.06 | 1.00 | 14.00-18.00 | | Se: 0.15 Min 
Bieter | OE, Dds wine aan Me le.2 a: |, ee * ae 
43] 0.20 Max 1.00 | 0.040 0.030 1.00 | 15.00-17.00 1.25- 2.50 
440A 0.60-0.75 1.00 0.040 0.030 1.00 | 16.00-18.00 0.75 Max | 
440B 0.75-0.95 1.00 0.040 0.030 1.00 | 16.00-18.00 0.75 Max | 
440C 0.95-1.20 1.00 0.040 0.030 1.00 | 16.00-18.00 0.75 Max 
146 0.20 Max 1.50 0.040 0.030 1.00 i 23.00-27.00 Ni: 0.25 Max 
eee en a en | 
901 Over 0.10 1.00 0.040 0.030 1.00 4.C0- 6.00 | | 0.40-0.65 | 
302 0.10 Max 1.00 0.040 0.030 1.00 | 4.00- 6.00 | 0.40-0.65 | 
a | | | | 
"Al producer’ s ol lion; reported only when intentionally added. 
Source: American Iron and Steel Institute, April 
AUGUST, 
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added attraction 


Put extra pull in your products— 
make them gleam like porcelain, 
no matter how complex their de- 
sign! For now, plastic products 
with attractive built-in color can 
be produced inexpensively by 
Vacuum Forming .. . thanks to 
new High Gloss Campco — the 
low-cost, high-impact sheet that’s 
tailor-made for the process. 

With Campco, you can Vac- 
uum Form any part that can be 
molded from a flat sheet —refrig- 
erator door liners, meat keepers 
. .. appliance parts, business ma- 
chine housings . . . lamp shades, 
reflectors. What’s more, since 
molds are inexpensive, they’re 
paid off fast even on short runs. 

So put new gleam in your prod- 
ucts with rugged, low-cost Camp- 
co. For details, call: 


CAM PCO® DIVISION OF 


CHICAGO MOLDED PRODUCTS CORP. 


2722 Normandy Avenue, Chicago 35, Ill. 
Phone: TUxedo 9-5520 








~ 
i 


| ie terete si its lat tk ate 


CAMPCO division of 

| Chicago Molded Products Corp. 

| 2722 Normandy Ave., Chicago 35, Ill. 
| 


Please send complete Campco data to: 
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Copper chill blocks for submerged arc welding are shell molded at 1/12 th, 


cost of part made by machining. 


Shell Molded Production Tools 


Use Scrap Metal 


Shell molding proves successful for small 
quantity production. Higher costs of method are 
repaid by savings in machining and finishing. 


by Kenneth Rose, Midwestern Editor, Materials & Methods 


@ Shell molding is being success- 
fully applied at the Buick Division 
of General Motors Corp. for pro- 
duction tools such as chill blocks 
and electrodes for welding, heat 
treating trays and high speed 
steel tools. In all of these shell 
molding operations, screp metals 
are used for either the entire 
heat or for at least part of it. The 
scrap materials are often broken 
or worn parts of the same kind 
as those being poured. 


Welding blocks and electrodes 
Copper chill blocks are used in 
the submerged arc welding of rear 
axle housings. They are about 4 
in. long and are beveled on both 
ends to facilitate fastening into 
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the welding fixture. One end is 
also notched to provide clearance. 
These chill blocks must be re 
placed frequently and when ma- 
chined from bar copper, they re 
quire about 1 hr each to produce. 

The blocks are now made by 
shell molding sixteen at a time. 
The pattern is made in steel. The 
castings have a surface sufficient 
ly smooth to eliminate all need for 
machining. It is estimated thal 
chill bars, produced as shell mold- 
ings, cost only about one-twelfth 
as much as when machined from 
bar copper. Inasmuch as_ 50 
pieces may be made up for a 
single order, the over-all saving 
are considerable. 

Small resistance welding ele 
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Heat resistant alloy trays, produced bi 
of forgings. 





trodes for the welding of nuts in 
position are also being shell mold- 
ed because the shape of the piece 
does not lend itself to rapid ma- 
chining. They have locating pro- 
jections along two sides and 
require a hardened copper alloy of 
good conductivity. 

A copper-beryllium alloy, made 
by mixing readily available monel 
scrap with a master alloy contain- 
ing 4% beryllium, has been found 
satisfactory for the part. The cast- 
ings produced are heat treated to 
develop a hardness of 98 to 100 
Rockwell B. The boss holding the 
electrode in the welder is turned 
down in a lathe to provide good 
contact. This is the only machin- 
ing required to make the electrode 
ready for service. 

Several other forms of welding 
electrodes for projection welding 
of nuts are also being shell molded 
in beryllium copper. They are all 
small, weighing only a few ounces 
each, and most of these have a 
shape that makes machining 
somewhat complicated. By shell 
molding, the electrode is pro- 
duced with a surface sufficiently 
smooth to eliminate machining 
xcept over the boss that attaches 
the electrode to the welder. An- 


other chill block is wedge-shaped, 


y shell molding, are used in annealing 


with a slightly rounded surface 
over one side—a difficult form to 
machine. This also has been shell 
molded to eliminate machining. 


Trays and cutting tools 

In addition to the copper and 
copper alloy pieces, a high-alloy 
tray for heat treating is being 
shell molded. This tray is used in 
the annealing of forgings. The al- 
loy used is a 35-15 heat resisting 
alloy, with a nominal composition 
of 35% nickel, 15% chromium, 
balance iron. The tray as-cast, 
with attached gates and risers, 
weighs about 10 lb, and the 
trimmed casting weighs about 7 
lb. Eight trays can be poured per 
heat from a 100-lb electric fur- 
nace. 

Still in the development stage is 
the shell casting of high speed 
single point cutting tools. Several 
lots of test tools have been cast 
and subjected to production try- 
out during the past. several 
months. However, adjustment and 
control of composition present 
problems which remain to be 
solved before the process can be 
considered successful. 


For experimental castings, an 








fasten 
aluminum 


with ALCOA 
Niopealialelaaim arcisitclalsi as 


available at your local 
ALCOA distributor 

fill out coupon for 
complete application 
and specification 
es: 


data... 


ALUMINUM COMPANY 
OF AMERICA 


2251-H Alcoa Building, 
Pittsburgh 19, Pa. 


Gentlemen: 


Please send complete specification data 
and samples of your aluminum fasteners. 


Name— i A 
{ae 


Company— e 


Address al 
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| as a scale 


Seetethasieattiiens ease 


as a precision balance 


DURABLE 
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| 3-JR MODEL 
Invaluable for tool room use 
and most production testing 


e WILSON “‘Rockwell’”’ Hardness Testers 
were the first to combine in one high 
grade instrument the precision and sen- 
: sitivity demanded in the metallurgical 
laboratory, the accuracy required in the 
tool room plus the ease of operation and 
durability for daily use on the produc- 
tion line. 


Now the world’s standard of accurate 
hardness tests since 1921, WILSON 
‘**Rockwell’’ Hardness Testers have de- 
veloped to keep pace with the ever- 
expanding requirements of industry. 
Their testing scope and capacity has 
increased until their use in steel mills, 
non-ferrous mills and metal fabricating 
plants is universal. 


i 
: A staff of WILSON hardness-testing 
| 





experts is conveniently located to check 
your needs with you—recommend just the 
size and model best suited to the job. Why 
not call or write today ? 


*Trade mark registered 


Visit Booth 116 - Production Engineering Show 
| Chicago—Sept. 6-16 






SENSITIVE & ACCURATE 





Wilson “Rockwell” 
Hardness Testers 


Semi- 
Automatic 





Tukon 
Micro and 
Macro 
Hardness 
Testers 














€O Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 
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230-E Park Avenue, New York 17, N.Y. 


For more information, turn to Reader Service Card, Circle No. 406 











attempt is made to use th part 
itself as a pattern, and to mak, 
up molds as dry sand molds wi) 
a resin binder rather than as true 
shell molds. When the process ha. 
proved its feasibility, ste Dat 






























terns are made and true gh 
molding is used. A system 
taching the smaller patter 
plate by machine screws 
flexibility in production, and 
good rate of production. 
Copper and copper alloys ap 
cast in a sand with 20% silic, 
added, and with 8% resin binde 
Shells are joined by adhesiy, 
bonding. The silica improves th, 
surface in the casting, and helps 
reduce the tendency toward burp 
in. The alloys are poured at 2250 F 
For the high speed steel and 
heat resisting alloys, the sand js 
bank sand (containing less tha; 
5% clay-like material) with abou: 
G% resin. Although the trend j; 
shell molding has been to use silica 
sand (99% pure silica) to improv 
finish by preventing burn-in, ban} 
sand has proved quite satisfactory 
for these high melting alloys b 
cause it has excellent hot strengt! 
and is relatively inexpensive. With 
35-15 alloys, pouring starts at 
3050 F and is completed at 2900 F 
The entire shell molding opera- 
tion for production of these tools 
uses equipment adapted from ) 
laboratory or other small scal 
processes. Small electric fun 
aces of the laboratory type ar 
used for melting the metals. As 
a result, the investment, usually 
important even for a_ smal 
shell molding system, is inconse- 
quential. Production is low, of 
course, but is sufficient to show | 
savings of thousands of dollars. | 
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New Materials, 


Parts and Finishes and related equipment 


These properties... 





— 


Analysis—46 Als0s, 51% SiO, bal approx 3% FeO an 110, 


Melting Point, 3200 F 


Use Limit 2000 F contin::ous 
2300 F short periods 


average Fiber Dia 3 microns (0.00012 in.) 


Bulk Density 3 to 10 Ib/cu ft 


Thermal Conductivity at various temperatures and bulk densities, Btu/hrsq ft/°F/in.*: 


5 Ib/cu ft 10 Ib ‘cu ft 
0.46 0.38 
0.63 051 
0.94 0.66 
1.29 0.83 

4 |b/cu ft 5 Ib/cu ft 
0.24 0.27 
0.88 1.02 
1.55 1.85 


Mean Temperature 3 Ib/cu ft 

400 F 0.52 

600 F 0.80 

800 F 1.15 

1000 F 1.64 

Pressure drop through clean pad, in. H.0/in. thickness: 

Air Velocity 3 Ib/cu ft 

20 ft/min 0.20 

50 ft/min 0.72 

70 ft/min 1.25 





* Values given are for bulk wool randomly packed. Because of better orientation of fibers, values for the 


blanket are substantially lower than this. 


... make blanket insulation useful 
at temperatures up to 2000 F 


Fibrous insulation in the form 
of a self-supporting blanket has 
been developed for continuous use 
at temperatures up to 2000 F. 
Kaowool, an alumina-silica fiber 
developed by Babcock & Wilcox 
Co., 161 E. 42nd St., New York 17, 
previously has been available only 
in bulk form. Recent manufactur- 
ing developments have resulted in 
production of a flexible blanket 
with longer, stronger and finer 
fibers and a greatly reduced shot 
or unfiberized particle content. 


Properties 

The material is available in 
pilot plant quantities ‘in thick- 
hesses from 1, to 3 in., in widths 
up to 28 in., and in bulk densities 
ranging from 3 to 10 lb per cu 
ft. Properties such as insulating 


valves and filtration characteristics 
are dependent on bulk density and 
are shown in the table. 

Though kaolin, from which 
Kaowool is made, melts at tem- 
peratures as high as 3200 F, Kao- 
wool fibers are in a non-crystalline 
form. At high temperatures for 
extended periods of time, the 
fibers gradually become crystalline 
and more brittle. When completely 
crystallized, they fall to powder 
under vibratory action or physi- 
cal deformation. Temperature 
limitations on use depend on time 
at temperature as well as what is 
considered to be too crystalline to 
be useful. Since Kaowool has been 
held for over 6 mo at 2000 F and 
still retained high resilience, its 
continuous use limit is considered 
to be 2000 F. 


Applications 

B & W expects wide application 
of the material in uses such as 
the following: 

1. Aircraft—Insulaticn for jet 
engines and in construction of 
fire-resistant walls and _ baffles. 

2. Fire-resistant construction- 
Insulation inside metal wa!l, floor 
and ceiling panels where insula- 
tion will stop the spread of fire. 
Also in domestic equipment such 
as incinerators, house furnaces, 
stacks, ete. 

3. Miscellaneous insulation—lIn 
areas where facilities have not 
been available for holding or 
maintaining bulk Kaowool in posi- 
tion. These would include blankets 
for temporary heating enclosures, 
back-up insulation for furnaces 
and turbines, portable insulation, 
and insulation around odd shapes. 

4. Water and steam tubes— 
Back-up behind water and steam 
tubes where occasional by-passing 
or leakage of hot furnace gases 
may go beyond limits of asbestos, 
glass or rock wool. 

5. Filters—High temperature 
filters for control of air pollution 
as in the steel industry or chemi- 
cal recovery in the chemical pro- 
cess industries. 

6. Acoustics—Acoustical treat- 
ments as in exhaust stacks of 
diesel and other internal combus- 
tion engines. 

(See also p. 214 in July M & M) 


New insulation is useful at temp- 
eratures met in Pratt & Whitney’s 
J-48 Turbo-Wasp. 




































































and related equipment 





oO] dies readily and ars 
adapted to pigmentation tec} 
niques. Molding powders 
available, both unpigmented aq) 





in a limited number of colors 
under the designation FM-800| 


Properties 
The accompanying table lis; 
Free flowing Nylon 8 can typical properties of a Type 


be processed in liquid form. nylon resin both cured and up- 


cured. The resins are said to hay 
high resistance to hot or cold 
ys N i & : ti aqueous alkali solutions, and to 

ew y on ormu ul ion oxygen-containing gases. They de- 
compose in formic and acetic acids 


a9 8 : : 
as Versatility and in strong mineral acids. Pro 


longed exposure to weak organi 








acids alters their properties. A 
cording to Du Pont, they are 1: 





Features claimed for a new Type marketed by Belding Corticelli : 
a ' re soluble in most solvents and hay 
8 nylon formulation include 1) flex- Industries, Inc., 1407 Broadway, meeptionally. good..teaiiines | 
oa ete p ‘* ‘ . - : hi excepllionally 00 "esistance li 
ibility without plasticizers, 2) high New York 18, under a licensing a, 3 ; . 
; them. This is said to be particu- 
strength, toughness and flex dur- agreement with E. I. du Pont de : 
a , ; Z 2 ie larly true of hydrocarbon solvents 
ability, 3) high abrasion resis- Nemours and Co. , se a 
we . . The resins show negligible swell- 
tance, elongation and elastic re- Type 8 resins can be applied , . 
‘ ing or other changes in aliphati 
covery, 4) low brittleness temper- from alcohol solution, molded, . 
* ‘ : and aromatic hydrocarbons. 
ature and 5) high resistance to milled and calendered. They offer 
most solvents, alkalies, oxygen a wide range of color possibilities Mixing and blending 
and ozone. The material is being since they accept certain classes In the uncured state, Typ 
resins are soluble in alcohols and 
phenols. Lower alcohols are the 
TYPICAL PROPERTIES OF TYPE 8 NYLON (RESIN DV-55) best solvents. Normal propanol 


REE RES TSE EE and isopropanol have good s0 





vency, though they are somewhat 




















Cured at 250 F Cured at 280 F inferior to methanol and ethanol 
Uncured for 30 min | for 5 min in this respect. Fluid solutions 0! 
Tensile strength, psi | the resins can be maintained for 
oy, 07% oie = yoo | 7650 considerable periods at room tem 
water-saturate | ; q 
‘ Ultimate elongation, % | | perature. They tend to gel on pro 
dry, 50% R.H. | 675 415 longed storage, but gels can be 

water-saturated | 950 | 340 ing. 
: Load at 100% elongation, psi heaanes agus by y tee: , a 
dry, 50% R.H. 1450 3550 | 3450 In general, the resins are com 
Tear strength, Elmendorf units/mil/2- | patible with highly polar com: 
dry, 50% Rt. 14.1 25 | pounds, though there are certain 
| Cold-crack temperature, F —40 | = | exceptions. The nitrile or buna \ 
lt oftening point, F 284 > | >300 ; : ers are 
Water-absorption at saturation, % 21 ll class of aynsnetic = ’ ‘ons 
| Moisture vapor-transmission, | | compatible in all proportions. 
25 C, oz/sq ft/24 hr 9.9 (6 milfilm) | 0.5 (7 mil film) Other compounds compatible with 
Solubility in methanol and ethano! soluble | insoluble | insoluble T g ; , tain propor- 
| Resistance to boiling water gelatinizes 0.k. | 0.k. ype 5 resins in certain pi 
Clarity of film clear clear clear tions include n-butyl methacry 
Color of film colorless | colorless very slightly yell-w late, polyethylene glycol 300, chlor- 
inated paraffin, ethyl methacrylate 
Note: Data obtained using one lot of resin. rae . ; ‘to cellu- 

Unless otherwise specified, all determinations were made on 5 to 6 mil solvent-cast film. polymer, ethyl cellulose, nitroce 
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Pro 
van 
At - - 
ei 
ha 
et | @0eeeeeeecccccccceese HIGH-TENSILE STEEL ' 
‘ticu- 
ents | 
well- 
hati 
pe Me 
and 
the 
anol 
80! You can design light weight, longer life, and economy into 
what your products by including N-A-X HIGH-TENSILE in your plans. 
nana e It is 50% stronger than mild steel. 
3 of : 
Fhe It is considerably more resistant to corrosion. 
or ‘ ; ‘ ; 
wm e It has greater paint adhesion with less undercoat corrosion. 
e ; ; 
ro- 0008000060006606660006 e It has high fatigue life with great toughness. 
be e It has greater resistance to abrasion or wear. 
e It is readily and easily welded by any process. 
om- e It polishes to a high lustre at minimum cost. 
_ And with all these physical advantages over mild carbon steel 
tain —it can be cold formed as readily into the most difficult 
a N shaped stamping. 
are , 
; When you next start to redesign, get the facts on N-A-X HIGH- 
“e TENSILE. It’s produced by Great Lakes Steel—long recognized 
with specialists in flat-rolled steel products. 
por 
ry: 
lor N-A-X Alloy Division : 
ate GREAT LAKES STEEL CORPORATION | 
Jlu- Ecorse, Detroit 29, Mich. . A Unit of | 
NATIONAL STEEL u CORPORATION 
, For more information, turn to Reader Service Card, Circle No. 350 
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For extreme low 
temperatures (—160° F) 
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SPECIFY STALWART 
Silicone Rubber Parts 


For Silicone rubber parts that give max- 
imum performance at searing temperatures 
up to +500° F... retain their elasticity down 
to —160° F... or have the physical, chemi- 
cal and dielectric properties to resist 
chemicals...it will pay you to see 
STALWART first! From stocks com- 
one for specific job requirements, 
TALWART will mold, extrude, die-cut, 
lathe-cut, or mandrel-build parts 
to meet individual, S. A. E. or 
A.S.T.M. specifications. Bring 
ay rubber problems to STAL- 
ART...specialists in the 
custom-fabrication of precision 
Silicone parts. 
For detailed information write for Catalog 51SR-1 


es. 


TALWART RUBBER CO. 


Mfg. Plants in Bedford, Ohio and Jasper, Georgia 
Main Offices i65 Northfield Road, Bedford, Ohie 





For more information, Circle No. 415 
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polyvinyl butyral, polyvinyl 


lose, 


alcohol, glycerine, triethyl ne gly 
col urea-formaldehyde resins and 


some silicone resins. 


Applications 

Type 8 nylon resins are being 
successfully used in such applica- 
tions as adhesives for wood, metal, 
glass and glass fabrics; hydrocar- 


bon barriers in fuel cells; coatings 


New Aluminum Alloy for 


Increasing use of aluminum in 
electrical applications has spurred 
the development of alloys specific- 
ally for that use (M&M, Dec. ’54, 
p. 141). 
tain an alloy combining the light 
weight of aluminum with high 
strength and electrical conductiv- 


The objective is to ob- 





New alloy will be used in applica- 
tions such as the bus duct assembly 


shown above. 


CHEMICAL COMPOSITION, °, 





Iron 0.40 Max 
Silicon 0.30-0.60 
Magnesium 0.40-0.80 
Others, each 0.03 Max 
Total, each 0.10 Max 














for paper; and in several t) 


textiles. Oth: 


finishes for 
gested applications 
kets 


service; moisture-absorptive coat 


include ga 


and seals for hydrocarbo 
ed fabrics for sheeting and wea) 
ing apparel; abrasion 


finishes for 


resistant 
leather and 
component metal 
heat- and abrasion-resistant insy 
lation for electrical 


wood 


finishes: and 


equipment 


Electrical Industry 


ity. The most recent alloy to b 
developed is Revere Alloy 6263. 
marketed by Revere Copper and 
Brass Inc., 230 Park Ave., Nev 
York 17. The alloy was developed 
through the joint efforts of Re 
and the Aluminum 
Canada. The accompanying table 
lists guaranteed physical proper- 
ties as well as chemical composi- 
tion limits. 

A magnesium silicide alloy, 6263 
has lower electrical conductivity, 
but higher mechanical strength 
than commonly used EC 
aluminum alloy. According t 
Revere, close metallurgical contro! 
provides the alloy with mechanical 
properties approaching those of 
copper, with electrical conductiv- 
ity approaching that of EC Grad 
aluminum. It is available in either 

T6 temper with dimensional 
tolerances conforming to extruded 
products tolerances of the Alumi- 
num Association; or in —TS8 tem- 
per with tolerances which will 
meet ASTM B87 (Cold Rolled 
Copper Bus Bar). 


vere Co. of 


grad 


(More New Materials on p. 142) 


TYPICAL PROPERTIES OF ALLOY 6263' 


— 


























Thickness, Ten Str, | Yid Str, Elect Cond 
Alloy in. psi Min | psi Min % ACS Min 
6263-T6 Up to 0.500 29 000 25,000 55 
6263-T8 Up to 0.500 29,000 25,000 57 
EC-H17? Up to 0.500 17,000 15,000 61 
Copper (Hard) Up to 0.375 37,500 _ 97.4 
Copper (Hard)* 0.375-0.500 incl. 33,000 — 98.4 








MATERIALS & METHODS 


1 Properties of EC-H17 and copper are given for purposes of comparison. 


2 ASTM B236. 
3 ASTM B187. 


















THOMPSON PRODUCTS 
ANNOUNCES A NEW 
IMPACT-EXTRUDED PISTON 


100% Greater Fatigue Strength 





Coat 


Vea} 


stant 

OO! 
and 

insu 









Up to 30% Lighter 


Up to 50% Stronger 


ntro! 
nical 
e of 
ctiv- 
rade 
ther 


ional This unretouched photograph shows the continuous 
ided grain structure which gives 50% added strength 
to the new Thompson Impact-Extruded Piston. 


No Increase In Cost 





umi- 
tem- 

will HE all-new Thompson Impact-Extruded Piston is 
olled the first lightweight piston especially designed and 


engineered for all automotive engines. This new piston 
will soon be available to manufacturers of piston engines. ¥ 
ou can count on 
2) _ Made by an impact-extrusion method, this new piston 
is heat treated for higher tensile strength, greater duc- 
tility and 100% increase in fatigue life. 


— For over 50 years Thompson Products has been 
4 designing and precision manufacturing automotive parts 
hin to the closest tolerances known to the industry. Con- 
— stant metallurgical research and experimentation join 





with this design and manufacturing to bring this new, 
lighter, stronger piston to the automotive builder at 





NO increase in cost. LIGHT METALS DIVISION 
For complete information on this newest Thompson 2269 Ashiznd Road + Cleveland 3, Ohio 
- development, write, wire or phone Light Metals Division, 


Dept. MM, Thompson Products, Inc., 2269 Ashland Rd., 
Cleveland 3, Ohio. 





Eor more information, turn to Reader Service Card, Circle No. 459 





AUGUST, 1955 ¢ 141 



































Designing a new part or product? Checking parts 
in present assemblies in an effort to improve product 
performance . . . extend service life. . . reduce assem- 
bly operations. . . lower costs? 


Call on Acushnet. We've provided the solution to 
troublesome production, performance and cost problems 
in the products of innumerable manufacturers, large and 
small. 


Custom engineered to meet the special requirements 
of your particular application, an Acushnet precision- 
molded rubber part could be the answer you’ve been 
looking for. 


Acushnet Rubber Data Handbook sent when request- 
ed on your company letterhead. Also available; brochures 


‘ 


on Rubber-To-Metal Bonding, and Silicone Rubber Parts. 





ACUSHNET PROCESS COMPANY 


dress all communications to 750 Belleville Ave., New Bedford, Mass. 





For more information, turn to Reader Service Card, Circle No. 371 
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Two torsion test specimens s)); 
adherence between porcelain enam 
and Pre-Namel treated aluminuy 


Top spe cimen has 2.8 g ground cca 


and 4.0 g top coat, twisted 220 deg 
Bottom specimen has 3.5 g ground 
coat, twisted 360 deg. 


Pre-Treatment 


for Enameled Aluminum 

A pre-treatment for aluminun 
has been developed which is said 
to assure good bond strength be- 
tween the aluminum and subs 
tm coats of porcelain enamel 

Called Parker Pre-Namel 420, th: 
material is dipped or sprayed o1 
aluminum and dried, resulting i: 
a thin, iridescent coating which 
is integral with the metal and pro- 
vides a good base for porcelai 
enamel. No pre-firing is necessary 
Developed by Parker Rust Pro 
Co., 2177 E. Milwaukee Ave., D: 
troit 11, the bath is controlled b) 
simple chemical tests and can be 
used indefinitely. In spalling tests 
specimen edges were sheared 1 
insure a clean interface, and th 
panels were immersed in a 5' 
ammonium chloride solution. En- 
amel loss along edges after 96 hr 
was said to be nil: 


Silicone Rubber 
Flexible at 600 F 


Though silicone rubber ha: 
been hitherto limited to a maxi- 
mum usable temperature of abou! 
500 F, new silicone rubber mate- 
rials have been developed which 
remain flexible for 150 hr 
longer at temperatures up to 60 
F. This improved high temper 
ture resistance of Class 700 mate 
rials is said to have been gained 
without sacrifice of other prope! 
ties of silicone rubber such 4 
ozone, aging and weather resist 
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PLANTS IN DETROIT 


FAMOUS 


MICHIGAN, 


QUOTATIONS 


—_ Cecil*Rhodes ' 


Product improvement is an idea worth pursuing, and a 
fine idea for achieving it is through the use of Wolverine 
extruded aluminum shapes. 


Wolverines years of metalworking experience— 
careful inspection of the most minute details—insure 
tolerances that meet tough specifications and finishes 
that are satin smooth. Strong, lightweight Wolverine 
aluminum extrusions contribute to improved design, 
permit substantial savings in both materials and pro- 
duction time—are available in popular alloys. 


If you now use —or are contemplating the use of ex- 
truded aluminum shapes—remember that Wolverine, 
too, is famous for quotations. Get ours before placing 
your next order. For helpful information write for the 
Wolverine Aluminum Catalog. You'll get one—pronto! 


WOLVERINE TUBE, 1439 Central Avenue, Detroit 9, 
Michigan. 





WOLVERINE TUBE 


DIVISION OF CALUMET & HECLA, INC. 


Manufacturers of Quality Controlled Tubine 
and Extruded Aluminum Shapes 











EST. 1916 





EXPORT DEPT. 13 E. 40TH ST., NEW YORK 16, N. ¥. 


For more information, turn to Reader Service Card, Circle No. 363 
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SCIENCE 
AND 


04, ART 
WELDED STAINLESS STEEL 


TUBING and PIPE 


Producing stainless steel tubes and pipe of the highest uniform 
quality takes the finest modern equipment. And, at Wallingford, 
whenever there is a better machine or a more advanced quality 
control device, it is obtained and integrated into our manufac- 
turing operations. 


But other less tangible factors . . . equally essential to highest 
product quality . . . can be supplied only by the expert judg- 
ment and skilled hands of experienced artisans. For this reason, 
personnel at Wallingford is a picked team of engineers, metal- 


lurgists and production specialists who work together to produce 
the finest. 


FOR A BETTER PRODUCT, DELIVERED ON SCHEDULE, CALL ON WALLINGFORD. 


Welded Ornamental, Mechanical, Pressure; Sanitary, Aircraft and 
Shaped Tubing and Pipe from %” to 3” OD 


THE 





WALLINGFORD 


1922 





WALLINGFORD, CONN. U.S.A. 
Write today for new booklet . . . “WALLINGFORD QUALITY TUBING AND PIPE” 


STAINLESS + ALLOY - HIGH CARBON - LOWCARBON ~- STRIP AND TUBING 





For more information, turn to Reader Service Card, Circle No. 347 
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ance, low temperature flexibility 
and low moisture absorption, The 
materials were developed by Gey 
eral Electric Co.’s Silicone Prod. 
ucts Dept., Waterford, N. Y. The 
designation, Class 700, covers gjjj. 
cone rubber compounds produced 
by G-E, as well as stocks com. 
pounded from G-E silicone gums 
by rubber compounder-fabrica- 
tors. Class 700 stocks are suitable 
for molding, extrusion or calep- 
dering fabrication methods. Ap- 
ticipated applications for the ma- 
terials include oven door seals and 
parts for hot materials handling 
equipment in the g!ass, ceramics 
and metals industry. 





Nylon and Phenolic 


in Padding Material 


A highly resilient padding ma- 
terial composed of nylon fibers 
bonded with phenolic resins has 
been developed. Though more 
expensive than conventional types 
of padding, Nylabond’s durability 
and versatility are said to make 
it economical for many uses. It is 
light weight, has high tensile, 
shear and impact strengths and 
will withstand dry heat or steam 
up to 350 F for short periods, 
and up to 250 F for long periods. 
Using Bakelite’s phenolic resins, 
the material was developed by 
Gustin-Bacon Mfg. Co., 210 W. 
10th St., Kansas City 6, Mo. 

Produced in densities ranging 
from 1 to 6 lb per cu ft and in 
thicknesses from 1; to 2 in., Nyl 
bond is said to be resistant 1 
cold, mold, fungus and bacterial 
growth. It can be attached 1 
other fabrics using adhesive, heat 
sealing or stitching methods, and 
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Making a carbon-steel bar into 


a heavy-duty garden tool 


| It’s an ingenious process, transform- 


ing a flat carbon-steel bar into the 
complex head of a spading fork. 

The Union Fork & Hoe people, 
who produce a highly popular line 
of garden tools, start with 14-ft 
lengths of 414-in. x \%-in. bars of 
C-1095 steel, which Bethlehem sup- 
plies to them in substantial quanti- 
ties for this application. 

After the bar has been thoroughly 
pre-heated, a rough pattern is 
press-forged —that’s the unique five- 
fingered forging you see above. The 
four large ““fingers’’ are formed into 
the diamond back tines by passing 
them through grooved rolls a mini- 
mum of forty times. Then the head 
s reheated and pressed into its final 
shape, which requires that the two 
outer tines be turned 180 deg. Next, 


BETHLEHEM STEEL 


For more information, turn to Reader Service Card, Circle No. 394 








the tines are trimmed and pointed, 
and the head is made concave. 

Carefully regulated heat-treat- 
ment follows. Naturally, this step 
is extremely important, because it 
adds the toughness and flexibility so 
vital in a spading fork. 

The finishing operations include 


shot-peening, which imparts added 
surface hardness; polishing for good 
appearance; and coating with anti- 
rust compound. Fitted with a strong 
white-ash handle, the fork is ready 
to give yeoman service. 

Does your product require good, 
sound carbon-bar stock? Try 
Bethlehem! We can fill your require- 
ments for hot-rolled carbon-steel bars 
in standard or special sections, and 
bar-size shapes. Also semi-finished 
carbon-steel products: blooms, bil- 
lets and slabs. For further informa- 
tion, please get in touch with the 
Bethlehem sales office nearest you. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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ic’? exactly sa typical, on-the-job-example 
* ‘of the-savings made possible with the 
- -RANSBURG NO. 2 PROCESS: 


aaa fore 
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Fluorescent Fixtures of California, in their 
modern plant in South San Francisco, uses 
the Ransburg No. 2 Process Reciprocating 
Disc Atomizer to paint their popular line of 
ALL-BRITE lighting fixtures. The quotes above 
are from Works Manager, R. H. Shaffer. 


Regardless of the type of product you 
manufacture, if it’s painted... and, if your 
production justifies conveyorized painting, 
you should look into the savings (and im- 
proved quality) which can be yours with 
one of the Ransburg Electrostatic Painting 
Processes. May we tell you about complete 


Ransburg services ? 


Write Dept. M 


Indianapolis 7, Indiana 





For more information, turn to Reader Service Card, Circle No. 328 


MATERIALS & METHODS 





New Materials, 
Parts, Finishes 








ete 


can be post-formed through yg, 
of heat and pressure. Open try 
ture of fibers permits the padding 
to breathe. The pad does n 
water, but holds it with a spong, 
like action. It is recommended fo; 
automotive interiors, garment 
pads, lubricating gaskets, and 4 
an effective thermal insulatin, 
material. 





New Adhesive 


in Film Form 

A new adhesive film support 
on a glass renforcing mat has 
been developed for bonding meta 
either to metal or to rigid plastics 
Peel strengths of resultant bonds 
are said to range up to 40 |b pel 
in. with a 20090 psi tensile shea! 
Developed by Rubber & Asbestos 
Corp., 225 Belleville Ave., Bloom- 
field, N. J., Plymaster V-2 is ap- 
proximately 11 mils thick, thoug) 
glue lines of 114 mils can be ob- 
tained by applying pressure whe 
making the bond. The film form 
of the adhesive is said to provite 
speed, efficiency and economy 1! 
joining a variety of materials such 
as metal-to-metal; vinyl sheet-\ 
steel; reinforced plastics !am 
nates-to-aluminum; rigid phenoli¢ 
or polyester sheet-to-metals, et 

While maximum re als 1 
vove a curing cycle of 300 F for 
10 min with a pressure of abot! 
50 psi, variations in time down | 
5 min or less, and in pressul 
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Cost was reduced 94% when 
heat-treatment of this corn- 
harvester part was changed 
from carburizing to TOCCO- 
hardening, 9%c saved on 
every piece — $4750 on each 
50,000 piece batch, plus an 
hourly production increase 
from 120 to 300 pieces per 
hour. 





Leading automotive companies need and use TOCCO 
hardened axle shafts to handle higher horsepower. Better, 
yet cheaper—savings of $375.00 per day. Less machining 
costs, lower priced material, increased production, and 
a plus in quality—200% greater torsional life. 





Kearney & Trecker Corp. reduced the cost of hardening 
this milling machine part from $1.57 to 10c apiece. In 
addition TOCCO made possible a switch from alloy to 
S.A.E. 1045 steel—saving another 11c per piece in mate- 
tial cost. Kearney & Trecker hardens 140 different parts 
on one TOCCO unit. 


THE OHIO CRANKSHAFT COMPANY 

















+ Fer more information, turn to Reader Service Card, Circle No. 311 



















Thompson Products Ltd. boosted production of these 
automotive wrist pins from 500 to 1200 per hour when 
they switched to TOCCO-hardening. Costs fell from 
$5.45 to $3.25 per hundred parts—a savings of 2c per 
pin, $26.40 per production hour. 





Mechanics Universal Joint Division of Borg-Warner re- 
ports a 69% savings in the hardening of stub ends for 
propeller shafts. TOCCO also upped production from 
35 to 112 parts per hour—over three times as fast as con- 
ventional heating methods. 


Lima-Hamilton Corporation 
adopted TOCCO for harden- 
ing this shifting lever. Results: 
a savings of 4c per piece— 
$25 per production hour. 
TOCCO costs only 17% of 
former heating method. This 
is only 1 of 139 parts TOCCO- 
hardened by Lima-Hamilton 
Corp. All show savings over 
usual heating methods. 





Number 7—the lucky number—is up to you. 
Why not add your name to the list of companies 
who use TOCCO Induction Heating to in- 
crease production, improve products and lower 
costs. TOCCO engineers are ready to survey 
your plant for similar cost-saving results — 
without obligation, of course. 






pean eli Coumpen en “7 





| | 
| NEW FREE THE OHIO CRANKSHAFT CO. | 
BULLETIN Dept. T-&. Cleveland 1, Ohio | 
Please send copy of “Typical Results | 

of TOCCO Induction Hardening and 


Heat Treating.” 





















Name. | 
Position | 
Company | 
Address ; 

Seewno J 
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you can get this 
brilliant finish 
directly on 

zinc die castings! 


No electroplating--no 
mechanical finishing! 








PART AS CAST 


NEW 
Gipiiid (Cast-Zinc-Brite) 


brightens zine die castings by chemical 





TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes. . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


For more information, turn to Reader Service Card, Circle No. 332 
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down to 10 to 12 psi can 

Is obtained ; 
vicinity of 200 F. Where desira} 
the film 
adhesive 


Adhesive fiow 


may also be solvent} 
primer 


reactivated 
yield bonds at room temperaty, 
and contact The filn 
is availabe in 36 in. widths in 1, 
yd rolls. 


pressures. 


Silicone Resins for 
Protective Coatings 


Two 100% silicone resins hav 
been marketed for formulating 
silicone-based protective coatings 
Properly applied and cured, films 
based on the resins have good heat 
resistance, dielectric proper‘ies 
water repellency and immunity t 
a variety of corrosive chemicals 
Developed by Dow Corning Corp. 
Midland, Mich., the resins ar 
designated R-5061 and _ R-507l 
Films based on R-5061 are said to 
form a tough film with good color 
retention, while films based on R- 
5071 are somewhat less flexible 
and more thermosetting. Inter- 
mediate physical properties may 
be obtained by blending the resins 
in any desired proportions. Bot! 
resins are available as crumbled 
solids which are soluble in a raig* 
of solvents and compatible with 
many heat-stable fillers and pig- 
ments. They are adaptable to fo'- 
mulations requiring uncommol 
solvents or unusually high solids 
ratios. The resins are well suit- 
ed for preparation of silk scree! 
enamels or other specialized coat: 
ings. Currently available in com- 
mercial quantities, both resins are 
priced in the range of $5.00 per lb. 


aepMore New Materials on p. 150) 
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Enjay Butyl Cuts Cable Costs 


The rapidly expanding use of Enjay Buty! 
in underground cable insulation is still 
another example of how it cuts costs... 
and does a better job. 

Enjay Butyl high voltage compounds 
have extraordinary resistance to ozone and 
corona. They show high insulation resist- 
ance, are very stable to temperature 
change, and have power factor and dielec- 
'tle properties which are superior to other 
insulation materials. Exceptional low- 
temperature flexibility, excellent resist- 
ance to heat and aging, and resistance to 


moisture absorption and abrasion are still 
further benefits. 

Enjay Butyl offers three outstanding 
features: excellent electrical properties, a 
definite price advantage, and immediate 
availability. They may well help you in 
cutting costs and increasing the perform- 
ance of your product. Get all the data on 
this extremely versatile, low cost rubber 
by contacting the Enjay Company 
today. Take advantage of our complete 
laboratory facilities and skilled technical 
assistance. 


ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio 


35 SUCCESSFUL YEARS OF LEADERSHIP 


For more information, turn to Reader Service Card, Circle No. 450 


BUTYL 


Enjay Butyl is the super-durable 
rubber with outstanding resistance to 
aging « abrasion « tear « chipping 
« cracking « ozone and corona + 
chemicals « gases «+ heat «+ cold 
« sunlight + moisture. 


IN SERVING INDUSTRY 
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Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
recently instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 





VY Quantity 


Wrought Phosphor Bronzes 
Plastics as Alternate Materials 
Brazing & Soldering Materials 
Titanium and Its Alloys 
..Carbon and Low Alloy Stee! Castings 
....Carburizing of Steels 
...Welded and Brazed Parts 
...Glass-Reinforced Plastics 
...Malleable Iron Castings 
....Welding the Stainless Steels 
.... Rubber Parts 
...-Protective Coatings for Metals 
...Wood and Wood-Base Materials 
.... Surface Hardening of Steels and irons 
.... Selecting Metal Cleaning Methods 
....Engineering Coppers 
... High-Strength, Low-Alloy Steels 
.. Sandwich Materials 
..Materials for High Temperature Service 


eee eee eee ee ee eee eee eee eee eee eee eee eee 
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Y Quantity 


Rigid Polyviny! Chloride Plastics 
Mechanical Properties & Tests of 
Engineering Materials 
How Nuclear Radiation Affects Engineer- 
ing Materials 
..Close Tolerance Castings 
.. Age Hardening of Metals 
...Adhesive Bonding 
...Clad and Precoated Metals 
....Wrought Non-Leaded Brasses 
.... Silicones—Properties & Uses 
....Short Run Press Formed Parts 
...Metals for Short Time Service at 
High Temperature 
..Improving Product Quality Through 
Better Materials 
Finishes for Plastics 
....Aow to Select a Wrought Steel 
..lmpact Extruded Parts 


Seer eee ee eee eee eee eee eee eee ee eee eee eee eee 


eee eee eee eee ee eee eee eee eee eee eee eee 


Yes, I am a subscriber to MATERIALS & METHODS and would 
ike to be put on your mailing list to receive each future Manual, 


when reprinted. Please start it with the................-. issue. 


Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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Two Resins for 
Polyurethane Foams 


Two experimental polyest« r res 
ins suitable for use in making 
polyurethane foams have been ¢ 
veloped by Reichold Chemical; 
Inc., Polyéster Resin Div., 525 
N. Broadway, White Plains, N. y 
The resins are available in de. 
velopmental quantities. Polyur 
thane is a rubber-like plastics ma. 
terialmade by mixing a polyeste 
with toluene diisocyanate and 
various additives. One of the ney 
polyesters is suitable for making 
lexible foamg¢. the other for rigid 
foams. Foam density can 
varied. 

Flexible foams are said t 
superior to latex rubber in tl 
they can be sewn, stand up wel 
to laundering and dry cleaning 
are flame-resistant, and have hig! 
resistance to ozone and sunlight 

Rigid foams have about 
same insulation value as cork, bu 
less than half its weight. The) 
be foamed in place quickly, creat 
ing a strong, light block of n 
al conforming exactly to a di 
shape. 


New Cement 
Bonds Rubber 


A cover-cement designed 
vulcanized bonding of butyl com: 
pounds to metals and as a oil 
coat adhesive for vulcanized bone 
ing of butyl cempounds to each 
other and to other types of rl? 
bers has been developed by M0" 
bon Chemical, Div. of Borg-W« 
ner Corp., Gary, Ind. Called Ty 
Ply BC, the material is a bla 
liquid containing 17% dispers 
solids. It is supplied at brushit! 
viscosity and will provide cov’ 
age of 600 sq ft per gal. It dri 
at room temperature in 30 nt 
For spray and dip operatio™ 
thinning is recommended. 

For bonding butyl rubbers " 
ferrous metals, Ty-Ply BC is use! 


1? 
as a cover-cement over Ty-Ply 
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Which is the ECONOMY SIZE: 


3 times stronger than carbon steel, Lukens 


“T-1" steel slashes equipment weight, reduces costs 


The lighter weight, reduced thickness of Lukens **T-1”’ steel, in 
comparison to heavier, thicker plates of ordinary carbon steel, 
makes possible substantial over-all savings in material, fabrica- 
tion, construction and maintenance. Where designers and engi- 
neers can take full advantage of it, this unique, low-carbon, 
quenched and tempered alloy plate steel offers many superior 
properties. With a yield strength three times greater than ordi- 
nary carbon steel, Lukens “T-1”’ steel can cut costs by reducing 
weight and still allow increased payloads and efficiency. 
Equipment fabrication is no problem with Lukens “T-1” 
steel. It is readily welded without preheating or stress relieving ; 
equipment can easily be fabricated, modified or repaired at the 
held site. Its exceptional toughness and resistance to wear and 
impact lowers maintenance costs and lengthens equipment life. 














Additional savings are possible where Lukens’ range of steel 
plate sizes—including the widest and heaviest available any- 
where—make possible the use of wider sizes that require fewer 
welded seams, 

Lukens “*T-1” steel is the most recent addition to Lukens’ 
complete line of carbon, alloy and clad steels. Its unusual com- 
bination of properties suit it especially to application in pressure 
vessels, bridges, shipbuilding, construction machinery and gen- 
eral industrial equipment. On problems of design, selection, 
application and fabricating techniques, Lukens offers full 
technical assistance. If you would like further information on 
Lukens “T-1" steel, write for Bulletin 765 on its properties, 
characteristics and applications. Address: Manager, Marketing 
Service, 776 Lukens Bldg., Lukens Steel Co., Coatesville, Pa. 


“T-1" STEEL THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PA. 


For more information, turn to Reader Service Card, Circle No. 376 
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best on the job... 
United Copper Tubing! 


The new V-type sealed ends 
on UDD Copper Tubing are 
just one of many superior 
factors which have made this 
product a leading industrial 
choice in production opera- 
aes: tions all across the country. 
UDD V-Type Sealed End UDD Copper Tubing comes 

Assuring packed in drums with sizes 
Moisture Free, plainly marked for easy use. 


Clean, Bright Surface Ask for New UDD Copper Tubing Folder. 


win NITED WIRE 











of Rapid, & SUPPLY CORPORATION 
Dependable General Offices, Providence 7, R. |. 
Mill Service! Tel: STuart 1-3000 


Mills at Cranston and Hillsgrove, R. |. 
Sales Offices throughout the United States 


For more information, turn to Reader Service Card, Circle No. 325 
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primer. This two-coat system pr, 
vides bond strengths, dependiy 


on the compounds used, of aroyn, 


30 to 120 lb per in. strip tengijl. 
on degreased and vapor blasted 
steel surfaces. The system whey 
used for bonding butyl compounds 
to nonferrous metals should giy, 
approximately the same results as 
Ty-Ply UP-RC systems, according 
to the company. 

The BC cement, used alone. js 
said to provide effective vulecap- 
ized bonds between cured and un- 
cured butyl compounds and be. 
tween butyl compounds and typ- 
ical compounds of GR-S neoprene, 
natural rubber and buna N. It is 
not recommended for bonding un- 
vulcanized butyl to vulcanized 
natural rubber, neoprene or buna 
N. According to Marbon, good 
heat stability of the material indi- 
cates the feasibility of hot appli- 
cation for rapid drying. Storing 
the adhesive for 1 mo at tempera- 
tures ranging from 20 to 120 F 
shows no adverse effects on the 
cement, application properties or 
resultant adhesion. 


Plastisol Coating 
Resists Chemicals 


A new chemical-resistant plas- 
tisol has been marketed which }s 
said to provide a smooth, dense, 
tough, abrasion resistant and 
resilient film. Supplied as a free- 
flowing liquid it is converted by 
heat into a flexible rubber-like 
protective coating for metal parts. 
Primarily intended for cold or hot 
dipping applications, the plastisol 
was developed by Watson-Stand- 
ard Co., 217 Galveston Ave., Pitts- 
burgh 12, and designated +16- 
093. 


Coatings may vary from 1/32 to 
' in. and properly cured are said 
to have a tensile strength of 1800 
psi, a durometer Shore A hard- 
ness of 60-65 and a specific grav- 
ity of 1.20 to 1.25. Coatings are 
said to have high resistance 0 
oils, greases, acids, alkalies, salts 


For more information, Circle Ne. 472? 
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hanging the style of your product 
be as simple as changing the 
el from which it is made. 
ponart Sharon's original steel 
Aa. rolled-in design patterns, 
ables metal fabricators to alter the 
pearance of their product without 
resigning and retooling costs. 
7 a design from the many al- 
oy available, or originate your 
ily pattern and it will 
tolled r ght into the surface of 
rag that can be fabricated 
; ® processing methods al- 
hee Olished in your plant. 
: the entire story of this new 
Nerial. Write for your free 
‘ronart booklet today. 


SHARONSTEE 


SHARON STEEL CORPORATION 


f/f “Ty / 
Sha LOW, -F-CRMIGMAIKEA 


DISTRICT SALES OFFICES 
CLEVELAND, DAYTON 
LOS ANGELES 
ROCHESTER 
fe) to) heme). UI 


DETROIT 
MILWAU 


CHICAGO, CINCINNATI 
SAN 


GRAND RAPIDS. INDIANAPOLIS 
KEE NEW YORK PHILADELPHIA 
FRANCISCO. SHARON, MONTREAL QUE 








SHARON STEEL CORPORATION 


Sharon, Pennsylvania 


Please send "SHARONART. su 


face rolled patterns” in steel. 


Name... 
Position 


Company 










-HEME BAY: 
Shaker 
Hearth 


- FURNACES 









Save Time... 







Money... Material! 






This furnace used 
to Carburize, Dry 
Cyanide or Bright 
Harden these parts. 


Check these operations: 


@ , Hardening small lock spring formerly took 
two days, now only 75 minutes. Rejects were 30%, 
now less than 1%. 


@ $12,000 saved the first year at a large electric applicance 
manufacturer; almost three times the original cost of the furnace. 


@ Cleaning and pickling eliminated because of “Bright” case 
hardening at a business machine manufacturer. 


@ Heat treating costs cut in half at a chain manufacturer due to 
the ease of operation. 


@ Stainless steel springs “Bright’’ hardened without distortion 
because the parts are individually heated in a protective atmos- 
phere and then are dropped directly into the oil quench. 


Learn more about this modern production tool and the way it can 
help you. Write for Bulletin HD 850. 


HEVI DUTY ELECTRIC COMPANY 





MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 





Dry Type Transformers Constant Current Regulators 





For more information, turn to Reader Service Card, Circle No. 309 
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of organic acids and petroley 
solvents. The material is blag 


though other colors can be Sup. 
plied on request. It may be modi. 
fied for spray or roller applicatioy, 
It is said to be well suited for ys, 
on racks, tote baskets, tank Jip. 
ings, valve parts, shelving an 
other metallic surfaces wher 
chemical resistance is required 


New Electrical 
Joint Compound 


A new compound for sealing 
electrical connections serves both 
as a sealing agent and as a solvent 
to remove oxide films from alv- 
minum conductors. Developed by 
Aluminum Co. of America, Alcoa 
Bldg., Pittsburgh 19, No. 2 Elec- 
trical Joint Compound is a grease- 
type compound which is insoluble 
in water, has a flow point of 
approximately 150 F and has no 
tendency to harden other thar 
through natural aging. Tests in- 
dicate the film will remain i 
joint at temperatures up to 200 I 
It is said to dissolve or dispers 
thin aluminum oxide films without 
attacking the base aluminum. |! 
also prevents re-formation of ox 
ide films within normal conducto! 
temperature ranges. Joints mad 
with the compound are in the sam 
low resistance range as _ silver- 
plated joints. Although the com- 
pound was developed for bolted 
bus joints, tests indicate that it is 
also applicable for bolted electrica! 
connections where cable is used 
as the conductor. 


Teflon Felts for 
Industrial Filters 


Non-woven felts made of Teflon 
fiber, DuPont’s tetrafluoroethylene 
plastics, are being produced i 
pilot plant quantities by E. /. @¥ 
Pont de Nemours & Co., Wilming- 
ton, Del. Teflon felt can withstand 
temperatures up to 400 F almos! 














The Most Valuable Information for the Heat Treater... 


“The most valuable information 
for the heat treater...is accurate, 
reliable data to show him how 
to adjust furnace atmosphere.” 

That is one of the most sig- 
nificant quotes from papers 
presented at the recent National 
Metal Congress. And the practi- 
cal answer on control of furnace 
atmospheres is to determine 
carbon potential by reading 
dewpoints in each furnace zone 
with an Alnor Dewpointer. 


With the Dewpointer You Can: 


1. Read Each Furnace Zone. With 
the portable, self-contained Dewpointer, 
you can readily check each zone in the 
furnace...instantly detect restricted 
flow of atmosphere, leaky furnace seals 
or transient moisture and air from the 
quench tank, and air carried into the 
furnace with the charge. 


2. Get Accurate Data, Only the 
Dewpointer gives you controlled testing 
conditions. ..indications take place in 
enclosed chamber. Dew or fog is sus- 
pended in air as sunbeams—not on a 
polished surface. This gives you the 
greater accuracy, faster readings re- 
quired for critical atmosphere control. 


3. Fast, Easy Reading. In one rela- 
tively inexpensive instrument, the 
Dewpointer brings you simple, direct 
operation that enables any shop man 
to get readings with laboratory accu- 
racy—every time. It is wholly self- 
contained, operates on either AC or 


enclosed battery. 


Eliminate Guesswork 


You actually see the dew or 
fog suspended in a test cham- 
ber—no guessing as to when 
fog starts to form on polished 
surface. Find out why the 
Dewpointer is so widely used 
for accurate atmosphere con- 
trol. Send for your copy of new 
illustrated Dewpointer Bulletin. 


ILLINOIS TESTING LABORATORIES INC. 
Room 522, 420 N. La Salle Street e 


For more information, turn to Reader Service Card, Circle No. 389 


Chicago 10, Illinois 
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FREE CIRCULA 


means continuous low-cost heat treating 


with 
WOVEN WIRE CONVEYOR BELTS 


Open mesh construction lets heat and gases circulate freely all around the 
work for uniform annealing, brazing, sintering at controlled rates of speed. 
Moving belt eliminates batch handling, cuts costs, provides continuous 
production. 


> 


All-metal Cambridge Woven Wire Conveyor Belts are impervious to dam- 
age from constant operation at temperatures up to 2100° F .. . have no 
seams, lacers or fasteners to wear more rapidly than the body of the belt, 
no localized weakening. Open mesh also permits free drainage of process 
solutions in quenching, pickling and tempering. 


No matter how you look at it, CAMBRIDGE Woven Wire Conveyor 
Belts are invaluable aids to AUTOMATION ... eliminate profit-stealing 
batch and hand operations. They are made in any size, mesh or weave, and 
from any metal or alloy. Special raised edges or 
cross-mounted flights to hold your product during 
movement are available. 


Call in your Cambridge Field Engineer to discuss 
how you can cut heat treating costs by continuous 
operation. You can rely on his advice. Write direct 
or look under ‘“‘BELTING, Mechanical”’ in your 
classified telephone book. 


WRITE TODAY FOR FREE 130-PAGE REFERENCE 
MANUAL illustrating and describing woven wire 
conveyor belts. Gives mesh specifications, 
design information and metallurgical data. 





ANNEALING BRASS PARTS 
Process atmosphere circu- 
lates freely threugh open 
mesh of Combridge belt and 
Ground small or large parts. 


The Cambridge Wire Cloth Company 


Department A 
Cambridge 8, 
Maryland 






METAL +—+—-+4 SPECIAL 
CONVEYOR? METAL 
BELTS TT FABRICATIONS 





> 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


For more information, turn to Reader Service Card, Circle No. 339 
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New Materials, 
Parts, Finishes 


>a 





indefinitely and is highly resistay; 
to chemicals. It can be boiled jy 
aqua regia or fuming sulfuric acid 
with no adverse effect. Virtuall 
nothing can stick to the materia] 
nor does it absorb moisture. Th 
material is well suited for appii- 
cations where heat and corrosive 
chemicals present problenis. It 

also being used to improve efficien- 
cy of equipment designed to re- 
move water vapor from air going 
to compressors. Maximum siz 
now available is 20 in. by 40 yd 
in thicknesses from 1/16 to 1 in 
Price at present is $42 per lb. 





New Aluminum Tubing 
Has High Strength 


New high-strength aluminun 
specialty tubing made of 6066 
alloy is now being produced in 
round, square, rectangular and 
special configurations by Harvey 
Aluminum, 19200 S. Western 
Ave, Torrance, Calif. In addi- 
tion to high strength character- 
istics, the 6066 tubing is said 
to be highly resistant to general 
corrosive conditions and have good 
weldability and surface finish. !t 
is available in a range of sizes. 
The tubing is recommended for 
use in water heaters, gas engines, 
refrigerators, appliances, condens- 
ers, unit heaters, air lines pumps 
and water lines. Structural appli- du 
cations include scaffolds, rails, 
booms, mullions, and transmissio! 
towers. C 


(More New Materials on p. 155) 











one 


is always out front 
..,and with high speed steels 


the pace setter is REX 








Crucible’s REX high speed steels have been way out in front 
ever since their introduction. And today they’re still the stand- 
ard for comparison wherever high speed steels are used. 

There are many good reasons for REX’s leadership — uni- 
formity of size, structure, finish, response to heat treatment, 
| tool performance. Each factor can be proved in your own shop, 
: on your own work. So try this standard for comparison on a few 

jobs and you'll agree with thousands of users — you can’t find 
: a high speed steel to outperform REX. 
| Because of its extensive, nationwide use, REX high speed 
_— steel is carried in stock by the coast-to-coast chain of Crucible 
| warehouses, or is available on quick mill delivery. Crucible 
; Steel Company of America, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 


Visit us at Booths 830-832 Pro- 


duction Engineering Show, Sep- first name in special purpose steels 


tember 6-16, Navy Pier, Chicago. 


C ucible Steel Company of America 


For more information, turn to Reader Service Card, Circle No. 413 
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for 
EXPERIENCED 
METALLURGICAL 


COOPERATION 
and 


SERVICE 








CTS — Carbon and Alloy Steels * Turned and 
Polished Shafting * Turned and Ground Shafting * Wide Flats up to 12” x 2” 
All types of furnace treated Steels 


For more information, turn to Reader Service Card, Circle No. 326 
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ie 
Anti-Microbe 
Plastics Film 
new antl-mMmI1crop. 
pound, 1S peing marketed ' ] 


perial Chemical and Plastic ¢ 

16 W. 40th St.. Nev Yor 
The anti-microbial treatment 
veloped by Wilcris Chemical] ( ory 
342 Madison Ave., New York 17 
is said to be permanent. Acco) 
ing to Wilcris, the treatmen 
called Sub-Du does not mpa 
original color, texture or hand ; 
the vinyl! film. It is said to fun 
tion as a deodorant, since 
strikes at bacterial activity. Treat 
ment also prevents formation o' 
mildew. Treated vinyl is said t 
be non-toxic, odorless, and colo) 
less. No special equipment is n 
essary to apply the treatment 


Lower Cost Titanium 
Addition Agent 


A new grade of titanium meta 
designed for use as an additio! 
agent in the manufacture of fei 
rous and nonferrous alloys | 
been developed by E. J. du I 
de Nemours and Co., Inc., W 
mington, Del. According to t 
company, tie product is an 
proved material at a lower pric 
than non-ductile grades pre\ 
ously offered. 

Designated Titanium Metal 
Grade NDA, the material comes 
in two forms: pellets at $1.75 pet 
lb and fines at $1.50. It has 4 
minimum titanium content of 
97% and maximum content of ° 
iron, 0.2 nitrogen, 0.15% carbon 
and 75 parts per million of hy- 
drogen. The pellets, 14-in. in di- 
ameter and 14 in. thick, are 
unsintered compacts of titanium 
metal particles and run to abou! 
100 lb per cu ft. They may be 
used effectively as ladle additions 
in production of 300 series stail- 
less steels and in high tempera 
ture alloys. Fines are -14 mesh 
particles of spongy character an¢ 
are used in specialized process 

(More New Materials on p. 1°") 
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Printed circuits based on C-D-F materials 
with great success in military electronic equipment, 
telephone switchboards—even 


cial television 


and radio sets, 


3 For the most dependabie printed circuits, you need 
ithe high bond strength, workability, heat-resistance 


Hy c-D-F DILECTO’ METAL-CLAD LAMINATES 








co 


sub-miniature radiosonde equipment and hearing aids. 


Photos courtesy of Photocircuits, 


Inc., Glen C 


HIGH BOND STRENGTH — e for metal 


clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely- 
bonded foil can be etched cleanly and dipped in hot solder to 
220°C. (428°F.) for ten seconds with a guarantee of no blistering 
or separating. Metal-Clad Dilecto can be punched or machined 
either before or after etching. 


[D-F’s special adhesiv 


EXCELLENT WORKABILITY . 


grades, you can solder, punch, 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the anal line and in service. 


On all five Dilecto metal-clad 
saw, and assemble components 


HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are 
made cf phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 








are being used 


ve, 


money 


mmer- 


MN. ¥. 


by 


and physical properties. 


reducing rejects, 


UNLOAD YOUR HEADACHE HERE! C-D-F. 
source of supply, can help you get the most for your printed-circuit 
lowering fabrication costs, 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet’s) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet’s) help you right fron the design stage! 


a big, 





BOND STRENGTH—0.0014” 
(Lbs. reqd. to separate 1” 
width of foil from laminate) 


MAXIMUM CONTINUOUS 
OPERATING TEMP. (Deg. C.) 


DIELECTRIC STRENGTH 
(Maximum voltage per mil.) 


INSULATION RESISTANCE (Megohms) 
96 hrs. at 35°C. & 90% RH 


DIELECTRIC CONSTANT 106 Cycles 
ala Tad 106 Cycles 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 


IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 


COMPRESSIVE STRENGTH flatwise 


(psi.) 


BASE MATERIAL OF LAMINATE 


COLOR OF UNCLAD LAMINATE 





TYPICAL PROPERTY VALUES 


~~ Copper-Clad 
PHENOLIC 
(Grade XXXP-26) 





foil 


a 


[21,000 x 18,000 


5 to 8 


50,000 
4.20 
0.026 
10 





~ 16,000 x 13,000 


14,000 x 11,000 





19,000 x (16,000 | 





0.40 x 0.35 





| 46,000 x 42,000 





60,000 x 55,000 


48,000 x 44,000 


Copper-Clad Copper-Clad | Copper-Clad | Copper-Clad 
PHENOLIC EPOXY EPOXY TEFLON* 
(Grade XXXP-24) _| Grade GB-116E) i (Grade GB-181E) y i (Grade GB-116T) 

5 to 8 8 to 12 8 to 12 5 to 8 
120 150 150 200 
= aaaen Gane eae anneal + 
800 700 650 700 
50,000 30,000 20,000 Over 10° megohms 
~ a 4.90 ref ‘ 4.95 Er. sl aa. 
0.026 0.019 j 0.018 | __ 0.0006 > 
Pi ae ss oa 80 180 


| 23,000 x 21,000 





‘| 75,000 x 65,000 


13,000 x 11,000 








ON x 0.35 








28,000 


27, 000 


EEE 





Cotton rag paper 


Cotton rag paper 


Fine-weave, 
medium-weight 
glass cloth 


13.5 x 11.5 
62,000 


medium-weight 
glass cloth 





Natural greenish 


Natural Brown 











All these standard gr: 


des are available with 


Natural 


Natural 





- Medium-weave, | 








= - 


6.0 x 5.0 


20, 000 


| Fine-weave, 


medium-weight 
__ glass cloth: 


Natural 








0014”, 0.0028”, 0.004 


on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order. 


2’’ or thicker electrolytic or rolled copper foil 





*duPont 


Trademark 





CONTINENTAL-DIAMOND FIBRE 


» For more information, turn to Reader Service Card, Circle No. 436 
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ity OF THE BUDD Vammong Pulte, PANY, INC. 


NEWARK 5, 
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Placing a cured preform for a case onto the heated matched metal mold. 
Polyester resin is added and the final cure made at 100 PSI and 235° F. 


8-corner drop test proves strength 
of plastic case reinforced with 
L-O-F Glass Fibers’ Garan” Roving 


Testing of plastic instrument cases to meet government specifica- 
tions requires a severe 8-corner drop test. Cases are loaded with 74 
pounds of weight, then dropped four feet on each of the eight corners. 


These cases, produced by the Chemold Company of Santa Monica, 
must have unusual strength and weather resistance. They are de- 
signed to protect delicate equipment from rough handling and ex- 
treme climatic changes. 


Mr. L. R. Dailey, Chemold Director of Research, says, ‘‘L-O-F 
Garanized glass fibers have made it possible for our products to 


demonstrate superior physical properties under both wet and dry 
conditions.”’ 


Here’s how L-O-F Glass Fibers’ Garanized and chrome roving 
can improve your product and process: 


e Provide high wet- 


e Excellent results in preform- 
strength retention 


ing, as reinforcing mat or as 


chopped strand 


e Improve flexural, compressive 
and tensile strength e Wet out completely, permit 


fast molding cycles 


Also available—Vitron VR12 Sizing, compatible with epoxy and 
silicone resins. 


For technical data and information on standard packages, contact our nearest sales office, 
or write: L-O-F Giass Fibers Company, Dept. 37-85, 1810 Madison Avenue, Toledo 1, Ohio. 


® Trademark Reg. U.S.A. 





VE oe =e 1-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 
GLASS FIBERS 





For more information, turn to Reader Service Card, Circle No. 329 
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Makers of glass fibers by the exclusive “‘Electronic-Extrusion” process. 





New Materials, 





Parts, Finishes BCO 





New Solid Lubricants 


Two new solid lubricant pre 
ations utilizing molybdenum 4 
sulfide have been developed by ty 
companies. One is a suspengoj( 
packaged in an aerosol-type djs. 
penser, the other is in the forn 
of a dispersion in an adhesiy, 
petroleum oil. 

Type PT-101, Moly Spray, de. 
veloped by Product Techniques 
Inc., 511 -E. 87th Place, Lp; 
Angeles 3, is a suspensoid of mo. 
lybdenum disulfide, packaged in a 
disposable aerosol-type dispenser. 
It is particularly recommended 
for lubrication applications where 
high temperatures and pressur:s 
are encountered. Among recon- 
mended applications are: 1) i 
equipment operating in ovens 
kilns, etc., at elevated tempera- 
tures or at high pressures; 2 
in conditions where dust would 
cause oils or greases to be injuri- 
ous or ineffective; 3) in condi- 
tions involving subzero tempera- 
tures or partial vacuums; 4. 
spraying rubber seals to prevent 
their sticking to other surfaces: 
and 5) lubrication of dies for 
forming alloy and carbon steels 
to prevent galling and to lengthen 
die life. 

Molykote 165X, developed by 
The Alpha Molykote Corp., 65 
Harvard Ave., Stamford, Conn. 
is a near-colloidal dispersion of 
molybdenum disulfide in a viscous, 
tacky adhesive petroleum oil which 
is rendered fluid by addition of a 
volatile, non-flammable diluent. 
Evaporation of the diluent leaves 
a plastic film that does not tend 
to hold dust and cannot be readily 
washed off by water. According 
to the company, the film will not 
crack or peel at temperatures 4s 
low as zero F. It is particularly 
recommended for application on 
highly loaded gears which normal- 
ly can only be lubricated infre- 
quently. Also, it is said to be par- 
ticularly useful where only one oF 
two gears of a long gear train are 
exposed and lubrication must be 
achieved through transfer of |v 
bricant from gear to gear. 


For more informatien, Circle No. 461? 
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A digest of papers, articles, 


reports and books of current interest 


to those in the materials field. 


iwhy Cellular Polyethylene? 


© Cellular polyethylene resin was 
S jeveloped for certain applications 
Brequiring properties not obtain- 
able from the solid material. By 
Fcombining polyethylene properly 
with an inert gas, a cellular struc- 
ture consisting of discrete cells 
of gas in the polyethylene resin 


Sis obtained. Properties of the 


Sbase resin are thus changed to 


Sachieve lighter weight, lower di- 
Selectric constant, lower thermal 
fconductivity and greater bouy- 
Fancy with little or no sacrifice in 
chemical inertness, moisture re- 


psistance, low temperature behav- 


ior or power factor. The general 
properties of this material are 
pdiscussed by W. T. Higgins of 
Bakelite Co. in last January’s 
issue of SPE Journal. Higgins 


points out that normal extrusion 


equipment does an excellent job 


pand only a few changes in tech- 


nique are necessary to produce a 


’ rood product. 


| Properties compared 

Because cellular polyethylene is 
10% gas, certain properties of 
polyethylene will be degraded 
while others are improved. The ac- 
companying table compares some 
typical properties of the expanded 
resin with those of the solid. As 
can be seen, tensile strength, 
elongation and dielectric strength 
of cellular compositions are lower 
than those of solid resins, though 
they are still in a useful range. 
Power factor values are essentiall- 
the same. Dielectric constant is 
much lower, hence the cellular 
material exhibits lower dielectric 
losses than solid polyethylene. Low 
density is desirable where reduced 


This Month: 


a Properties of cellular polyethylene 


a [fects of rare earths on cobalt alloy 
a Latest developments in electroplating 


ga Titanium fabrication 


COMPARATIVE PROPERTIES OF CELLULAR POLYETHYLENE 











Solid Cellular 
Polyethylene Polyethylene 
Specific Gravity 0.92 0.47 
Tensile Str, psi at 23°C 2180 670 
Elong, % at 23° C 580 310 
Dielectric Str, ASTM D149-44 
Short Time, at 0.125 in, v/ mil 630 220 
Step by Step, at 0.125 in, v/mil 590 190 
— 55° C Mandrel Bend, 2X OK OK 
Power Factor, at 1000 cycles 0.00028 0.00033 
at 10,000 cycles 0.00030 0.00038 
Dielectric Const., at 1000 cycles 2.3 1.48 
at 10,000 cycles 2.3 1.49 
Thermal Cond, Cal/cm2/sec/°C/CM 8.0 x 10-4 2.8 x 10-4 








cost and weight, decreased ther- 
mal conductivity and increased 
bouyancy are important. 

Because each gas cell is com- 
pletely closed, moisture permeabil- 
ity of the material approaches 
that of the solid material. Al- 
though the former picks up water 
rapidly at first, once the relatively 
few open surface cells are filled, 
no further increase in absorption 
occurs. Both power factor and 
dielectric constant show little, if 
any, response to changes in fre- 
quency. This is particularly im- 
portant in applications such as 
the recently developed cellular 
polyethylene antenna lead-in wire 


for UHF applications since ir- 
regularities in either of these 
properties will result in power 
losses in the range of frequencies 
where the irregularities occur. In 
practice, power losses might re- 
sult in poor reception due to a 
weak signal. 

Where densities higher than 
0.47 are required, cellular stock 
may be blended with solid com- 
pounds to obtain the desired den- 
sity. While it is possible to get 
higher densities by extruding at 
reduced temperatures, thus limit- 
ing the extent of blowing, it has 
been found extremely difficult to 
reproduce results. 


Misch Metal Improves High Temperature Alloy 


In the continuing search for 
better high temperature materials, 
an investigation was carried out 
at the Naval Research Lab to de- 
termine the effect of rare earth 
additions on the high temperature 
properties of a cobalt-base alloy. 
Results of the investigation are 


summarized in a paper by J. E. 
Breen and J. R. Lane of the Metal- 
lurgy Div. of NRL, delivered be- 
fore the 58th annual meeting of 
the American Society for Testing 
Materials held recently in Atlantic 
City. Tests indicated material 
improvement in high temperature 
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properties and negligible improve- 
ments in room temperature ten- 
sile properties. The acccmpanying 
table 100-hr rupture 
and elongation of 


shows 
strength specl- 
mens 1n various heat-treat condi- 


tions, with varying percentage of 


rare earth additions, tested at 3 
different temperatures. 

Chemical composition of the 
alloy tested was: 0.37 carbon, 55.6 
cobalt, 10.4 nickel, 2 


7.1 tungsten, 0.53 manganese, 0.52 


Ia 


5.5 chromium, 


land 


0.021 oxygen, 0.027 nitro 
Tests 


silicon, 


gen, and 0.0006% hydrogen. 


were made on precision cast 


specimens, specimens machined 


EFFECT OF RARE EARTH ADDITIONS ON 100-HR RUPTURE STRENGTH 
(Precision-Cast Heat) 











Stress to Produce 
Rare Earth Added, | Temperature, | Heat Treatment | Fracture in 100 hr, Elongation, 
% | oF | psi % 
00 1500 24 200 5.0 
0.5 | 1500 27 300 15.6 
2.0 | 1500 29 000 | 14.6 
0.0 | 1600 As cast 17 900 4.0 
0.5 1600 18 400 10.0 
2.0 | 1600 21 100 13.4 
0.0 1700 13 500 6.0 
0.5 1700 14 500 is 
2.0 1700 15 700 10.0 
0.0 1500 25 400 4.6 
0.5 1500 28 600 13.0 
2.0 1500 30 900 15.2 
Aged 
0.0 1700 13 800 1.8 
0.5 1700 14 200 9.0 | 
2.0 | 1700 15 300 10.0 , 
| 








LOWER 


from 15-lb ingots and specimey 


forged from these ingots 


Results summarized 

Rupture strength at elevate 
temperatures increased by 
the miszh metal additions ip al 
tried. Strength 
crease was greater at 1500 F th 
1600 or 1700 F. Ductij. 

generally improved 
though at 1500 F there appeareg 
to be a maximum in the elonga- 
tion curve at above 0.5% rare 
earth added (0.12% retained), Jp 
no case ductility less thay 
that of the original alloy. Ip. 
provement of ductility was great. 
est at 1500 F, least at 1700 F. 
Relative gain in ductility due to 
rare earth tended to be greater 


Was 
proportions 


at either 
ity was 


was 


as stress was increased. Forge. 
ability was not improved; on the 
contrary, additions seemed to in- 
pair hot-working characteristics 
Minimum creep rate was lowered 
by a sufficiently large addition of 


rare earths, while a_ smaller 


amount may increase the rate. 
Room-temperature tensile proper- 
ties remain relatively unchanged. 


(More Contents Noted on p. 166) 























PRICES 


AND THEY NEED NO 
PROTECTIVE FINISHES IN 
MOST APPLICATIONS! Like 


they are non-ferrous, rust- 
proof, and corrosion-resistant. 
GRC zinc alloy fastenings are 
furnished with clean threads 
and a bright finish that with- 
stands normal usage — are 
available in all commercial 
finishes when desired. 


“ECONOMICAL 


Write today for samples, re- 
vised price schedules and 
bulletins. 





153 Beechwood Ave., New Rochelle, N. Y. — NEw Rochelle 3-8690 


For more information, turn to Reader Service Card, Circle No. 471 
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die cast | 
CAP NUTS | 


all GRC die cast fastenings, sige sapcnpenenn canes encanta tannentes bites 
: OTHER GRC ZINC 

ALLOY FASTENINGS 

GRC WING SCREWS 





...and in the 


on the design ‘= 


production line 


KEEP THINGS MOVING SMOOTHLY IN 
HUNDREDS OF INDUSTRIAL APPLICATIONS! 


MASS-PRODUCED OF DuPont NYLON FM No. 
TO CLOSE TOLERANCES OF + .001. SIZES 4” to %” 


















10001 
WHY NOT LET 





GRC WING NUTS 
Exclusive Finger-Grip 
Design ! 


GRC SMALL TUBULAR 


Ace Nylon Balls have brought new design 
flexibility and production economy to many 
of America's largest manufacturers. Uniform, 
precision-fabricated, light-weight Ace Nylon 


OUR ENGINEERS 
ADVISE YOU? 








ft 





RIVETS 


Diameters up to 9/64” 
lengths up to 5/16” 


THUMB NUTS — SCREWS 
large 
round 


diameter 
head 


World's Foremost 
Producer of Small 
Die Castings 











Balls are tough at ‘low temperatures, stable 
at high temperatures, 
chemicals and abrasion. 
may add greater efficiency and economy 
to your products, too. 


and resistant to 
Ace Nylon Balls 


Write for samples, bulletin, price list today 


91-48 Van Wyck Expressway ® 


Complete facilities 
for fabricating 
plastic parts for oll 
industries. Estimate’ 
submitted promptly 
on receipt of blue- 
prints or specifications 


d Ext 


ASR. Pharr © So 





Jamaica 35, N. Y: 


For more information, turn to Reader Service Card, Circle No. 465 
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Flame hardening set-up shows an application 
of Selas “Superheat” burners at the Wiedermann 
Machine Co., Philadelphia. 


grouped like this, high temperature effects are 
intense. In this service, Inconel jackets give 


With burners 5 times the life of any other alloy tried. 


Sheathed with Inconel 


these “Superheat” Burners last 5 times longer 


“Inconel shells 
mean big savings 
for our customers,” 
Selas says 





These “vest- pocket” Selas furnaces 
blast out heat at rates on the order of 
2000 feet per second . . . 40,000,000 
BTU/ft®, Jet action is so strong, work 
pieces are sometimes heated, formed, 
and delivered by thermal impact alone. 


Metal burner shells used to burn out 
fast. In one severe application, jackets 
averaged only 100 hours. Now, Inconel 


sheathing gives a minimum of 500 
hours. 





“In this operation (surface harden- 
Ing), says Selas, “Inconel shells cut 
Costs approximately 70%.” 














What’s hot in your shop? 


Whatever it may be, chances are, A new Inco book- 
Inconel can handle it. Here are three let, “Keep operat- 
reasons why: ing costs down, 
when tempera- 

1. Inconel stays usefully strong tures go up” sug- 
up to 2100°F., resists thermal ests many ways 





shock to use Inconel and 
; rhage other Inco heat resisting alloys effec- 
2 Inconel resists oxidation, hy- tively. Dozens of types of equipment 


drogen embrittlement, many shown. Write for a copy. 


other types of corrosion. The International Nickel Company, Inc. 
3. Inconel is easy to form, ma- 67 Wall Street New York 5, N. Y. 
chine, weld...available in all 


TeaOt mate 











VN 
commercial forms. ° 
INCO, Nickel Alloys 


Inconel « « « for long life at high temperature 


For more information, turn to Reader Service Card, Circle No. 419 
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PRECISION 


727 E. GREEN AVENUE 
Chicago TUxedo 9-1701 


For more information, turn to Reader Service Card, Circle No. 359 
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SERVICE 








% Precision ‘“‘Extrusioneering’’ is an expanded 
aluminum extrusion service designed to assist 
you in developing new ideas to cut manufacturing 
costs and improve product quality. A competent 
staff of PE engineers, with broad practical ex- 
perience in all types of fabricating operations, 
are available to work with you in analyzing your 
need for possible cost-cutting extrusion appli- 
cations. They can, for example, help you reduce 
fabricating costs, simplify assembly problems, 


eliminate machining operations, or provide 


greater strength and stability for your product. 


A Non-Competitive Mill Source 


At PE you can choose from over 4000 standard 
shapes without die service charge, or if you wish, 
PE will assist in the design of special shapes to 
suit your exact functional requirements. PE 
specializes in the job of PRODUCING EXTRU- 
SIONS ONLY ... they do not fabricate, they do 
not manufacture any other product. Facilities 
are complete from billet casting to finished ex- 
trusion and include the latest methods of scien- 
tific quality control. Why not callin a PE engineer 
today for free ‘‘extrusioneering’”’ assistance. Your 
inquiries will receive confidential and personal- 
ized attention. 


FREE 12-PAGE BULLETIN 
Write today for free technical bulletin 
illustrating and describing PE services and 
advantages of the aluminum extrusion 
process. 
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EXTRUSIONS 


BENSENVILLE, ILLINOIS 


Phone: Bensenville 98 
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Electroplaters Discuss © C 
Latest Developments 


velopments ir act a st 


lates and electroplati tect 





Contents Noted 


7 | 
Latest de 


niques were described rec: UY i 
a series of papers delivered befoy, 
the 42nd annual meeting of th, 
American Electroplaters’ 
in Cleveland. 


interesting 


Societ) 
Some of the mor 
papers outlined: | 
electrophoretic deposition methods 
which permit rapid build-up of 
coatings with only small expendi- 
tures of current; 2) two ney 
electroplates, one a lead-tin-anti- 
mony alloy for bearing surfaces. 
the other a diffused nickel-cad. 
mium plate for corrosion protec. 
tion: 3) use of ultrasonic vibra- 
tions to increase plating 
sensitivity of 


rates and 
plating ad- 
herence to cleanliness of base sur- 
face; 4) a procedure for electro- 
less nickel plating of ce: - ies; 
and 5) a modification of the sul- 
furic acid anodic etch, increasing 
adhesion of nickel plate to large 


reduce 





parts. Digests of these papers 
follow. 
roac 
Electrophoretic deposition fails 
Still in experimental stages 
lectrophoretic deposition permits 
rapid build-up of thick metallic o1 
composite coatings with only 
minute expenditures of electric 
current, i.e., current densities of = 
0.05 to 0.3 amp per sq ft. Deserib- 
ed in a paper by J. J. Shyne, H. 
N. Barr, W. D. Fletcher and H.G 
Sheible, of Vitro Corp., the new 
technique deposits particles rather re 
than the conventional ions and rye 
therefore requires much less elec- pou 
tric current. Use of organic sus- 7 


pensions instead of aqueous solu- 
tions makes possible voltages 0 
the order of 200 to 1000 v de. 
resulting in deposition of 2 to 5 
mils in as little as 20 to 40 sec. 

The deposit is in the form of a 
packed layer of powder which !s 
about 50% porous and must be 
filled in. One method of densify: 
ing the coating is to deposit 4 
metal oxide that can then be re 
duced by hydrogen in a sintering 
operation. For example, a mx 
ture of nickel oxide and chromiu™ 









Air traffic control system made by 
CRAIG MACHINE, INC., gains high 


strength, all-weather protection with 


sandwich walls of Bb]s¢- aa Te di-7.V| 





These light-weight vehicles really have to stand the bumps on any kind of 
road—and they do. In the factory, a 10-inch drop test onto solid concrete 
fails to loosen the Lockfoam’s firm adhesion to the aluminum ‘skin’. 





Like water off a duck’s back. In 
this test, the shelter is placed in a 
water tank and left for several hours. 
Because of its unicellular structure, 
Lockfoam resists water-sorption, a 
highly desirable characteristic in 
case of damage to the outer shell. 


Ease of construction. Illustration 
shows wall panel after top of mold 
has been removed. Lockfoam is 
poured between the aluminum 
5. sheets, completely filling the cavity 
—then solidifies. 





¢. Fabricate Shock Paneling 

a Strengthen Shock-absorbing Systems 

is Some Uses insulate Cabin-ventilating Systems 

Ne Increase Rigidity of Ailerons, Rudders, 

i of Nopco Elevators, Wing Tabs 

a Provide a Strong Core for Nose Radomes 

e- Lockfoam Pot Electronic Equipment 

ig Stiffen Rocket Doors 

X- Dampen Vibrations and many other uses 











Sheiters of the mobile air 

traffic control system made by 

Craig Machine, Inc., Danvers, Mass., 
carry sensitive electronic equipment, 

to guide planes into airfields. 

In building them Craig found, as 

many others have found, that Lockfoam’s 
ease of handling, its pour-in-place 
technique, offer important performance 
advantages and production economies 
over other plastics. Sandwiched 

between two sheets of aluminum, Lockfoam 
gives great strength and rigidity 

with light weight, and adheres firmly 

to the aluminum surrounding it. 
Lockfoam’s low thermal conductivity 
insulates effectively against 

the weather. 


By using Nopco Lockfoam, 
labor costs and waste of material are 
drastically reduced; a further 
saving is effected by eliminating the 
need for expensive equipment. 


The technical service staff of 
Nopco’s Plastics Division is at your 
service, to aid you in selecting, 
formulating, and applying Lockfoam to 
give you the greatest benefits. 


Write today for the complete story. 
Nopco Chemical Co., 326 Stier St., 
Harrison, N. J. 


Plastics Division 





4858 Valley Bivd., Los Angeles 32, Calif. 
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paws the ground 
forgings must bear the brunt of modern power! 


¢ Modern cars, powerful, responsive, stress metal parts as never 
before. 

For safety, for economy, critical parts should be forgings, 
fully trustworthy as to soundness and fatigue properties. 
Engines, transmissions, running gear serve more dependently 
when forged components are used. 


Throughout industry manufacturers are learning that nothing 
is so indispensable as a forging — because a forging is trust- 
worthy in service — because it has soundness that reduces costs 
for inspection, machining, rejections, and replacements. Send 
for the booklets, explaining these advantages and telling how 
you can have a Forging Engineer help you make economy 
studies revealing ways to improve your product or your 
process with forgings. 


closed-die f © 
orging 


DROP FORGING ASSOCIATION 


605 Hanna Building «+ Cleveland 15 
Symbolic emblem of the 
Drop Forging Association 


for metal 
you can trust 








For more information, turn to Reader Service Card, Cirle No. 414 
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powders can be sintered at | 4g ¢ 
Another way is to electr line 
metal through the pores. a" 
ample, nickel can be deposit, 
through the pores of sili 
bide. In some cases, the Dos 
can be mechanically worked 
obtain similar results. 

Coatings are deposited from , 
10% suspension produced by ba! 
milling the powders in an organ; 
liquid. The particles acquire the; 
electric charge during the milling 
operation. When depositing con 
posite coatings, the ratio of meta|: 
in the resultant deposit will be th, 
same as the ratio of powders j 
suspension. Etching or sandblast. 
ing surfaces prior to coating js 
recommended where coating thick. 
ness is to exceed 1 mil. 

The technique seems particu 
larly adaptable for applying hy- 
drogen-reducible metal oxides 
such as chromium, nickel, iron and 
cobalt. Tungsten and silicon car- 
bides, molybdenum disulfide and 
cermets also seem feasible. Though 
economics of the process have not 
yet been determined, the authors 
believe it will prove to be con- 
parable to electroplating in cost 


Two new electroplates 

Two new electroplates, a lead 
tin-antimony alloy for bearing 
surfaces, and a diffused _nickel- 
cadmium plate for corrosion pro 
tection, have been developed }) 
engineers of Pratt & Whitney Air 
craft Co. The lead-tin-antimon) 
plate, described in a paper by Rk. 
T. Putnam and E. J. Roser, does 
not have the load-carrying ability 
of lead-indium, but offers greater 
hardness and resistance to corro- 
sion and erosion. These proper: 
ties are particularly important in 
jet engines where bearing sul- 
faces may be subjected to high 
temperatures and_ high-velocity 
gas flow. Plates analyze about 1! 
tin, 7 antimony, 92% lead. Com- 
position can be adiusted by alter- 
ing current density, i.e., lowering 
current density increases anti- 
mony and lowers tin content. The 
authors point out that prolonged 
exposure to elevated temperatures 
tends to reduce the amount of tl! 
in the plate. For example, the 












INVESTIGATE 
NEW DESIGN 
POSSIBILITIES 


CAN YOU USE 
THIS COMBINATION OF 
UNUSUAL PROPERTIES? 


Melting Point 4730 F 


100-hr rupture strength 
53,000 psi (1800 F) 


(0.5% Ti alloy) 3 The excellent combination of 
Modulus of elasticity properties found in arc-cast 
’ 46,000,000 psi (70 F) molybdenum opens a whole new 
d 39,900,000 psi (1600 F) 


area of possibilities. Now you can 


d Mean coefficient of linear thermal expansion 
h 2.67 x 10°° (32/200-F) 
3.81 x 10~ (32/3200 F) ; and equipment with higher efficiency 


design high-temperature parts 


- Thermal conductivity and better performance than is 


76.5 BTU/ft’ /ft/hr/°F (70 F) possible with other materials. Find 


2 
58.5 BTU /ft’/ft/hr/ F (1600 F) out first hand — we'll be glad to help. 


Specific heat 
0.06 BTU /Ib/ F (77 F) 
0.07 BTU /Ib/ F (930 F) 


Electrical conductivity 
34% |ACS (32F) 


te 


High corrosion resistance in many mediums 
” 72-page book, Arc-Cast Molybdenum and Its Alloys: 


1230 CGE SS >... CP enmecl - pS. ae TRESS 3 Ta AME LIRELS SRE, 


This informative, documented book 
describes in detail everything you 
need to know to put arc-cast molyb- 
denum and its alloys to work. 


Write for your copy on your com- 
pany letterhead, address: Dept. 6, 
Climax Molybdenum Company, 
500 Sth Avenue, N. Y. 36, N. Y. 

















7 LP ie. 


i MS5-14 


— LIMA MOLYBDENUM 
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YOU CAN IMPROVE 
YOUR PRODUCT 





NON-FERROUS 
PLASTER MOLD 





PRECISION CASTINGS 


WIDE RANGE OF ALLOYS 
FOR MANY USES... 


HERE ARE 
A FEW 


NO. 10 
BRASS 
ALLOY 


NO. XX 
MANGANESE 
BRONZE 






ALUMINUM 
HIGH 
STRENGTH 


Gears and Impellers in a wide 
variety of Universal alloys. 


UNIVERSAL 


or Wal, fc 











UNIVERSAL 


gives you such important 
values as — 


® Smooth Surfaces 

Ciose Tolerances 

High Density 

Corrosion Resistance 
Uniformity 

Exceptional Physical Properties 


In addition to these values you can keep 
your machining and original tooling costs 
| low. UNIVERSAL Castings are now being 
| used in many original equipment applica- 
| tions, such as by the electrical, automo- 
| tive, appliance, aircraft, and marine in- 
| dustries. 


| A NEW HIGH STRENGTH CASTING 
| PROCESS 
| UNIVERSAL Castings patented method 
| of low temperature pouring produces a 
| material having a much denser structure 
than castings produced by ordinary 
methods. The unusually high strength 
developed in this material has caused it 
i to be in great demand for use in Aircraft 
fuel pump impellers, torque convertor 
1 wheels, air compressor impellers, and 
| many other highly stressed casting ap- 
| Sanat Accurate detail and sections 
! 
l 


1/32" thick can be produced consistently. 


Write or our 
new catalog 
“The Key to 


Product 
improvement.” 





address 
5821 WEST 66th STREET 
CHICAGO 38, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 448 
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amount of tin in a plate « 
at 300 F for 500 hr Was ] 
about 11% to ab Q 


This is attributed to alk 


from 


tin with the silver base. 
The diffused 
coating described in a paper 


nickel-ea mM 


£hiil 


R. W. Moeller and W. A | 

was developed to avoid destructiy, “i 

“stress alloying” which can ocey, 

when cadmium plated constry. 
- 


tional steels are used at tempera. 
tures above 600 F. If the part is 
highly stressed the result may } 
almost instantaneous failure. Ap. 
parently the failure results from 
intergranular alloying of the stee! 
with the molten cadmium (cad. 
mium melts at just above 600 F 
By avoiding direct contact be. 
tween cadmium and steel, the new 
coating eliminates the possibilit) 
of stress alloying and also pr 
vides better corrosion resistance 
than either nickel or cadmium 
alone. It seems to be suitable fo. 
exposure to temperatures up t 
1000 F. 

The plate requires a 4-step 
process: 1) plating 0.2-0.4 mils o! 
nickel from a normal Watts-typé 
bath; 2) plating 0.1-0.2 mils o! 
cadmium from a cyanide bath; 3 
dipping in chromate 
bath to eliminate “fingerprinting’ 
on the cadmium; and 4) baking 
at 630 F for 1 hr to diffuse the 
cadmium into the nickel. Result- 
ing plates consist of a nickel layer, 
an undetermined bonding laye! 
which may be NiCd,, and an 
outer layer of cadmium oxide. 
Lack of complete diffusion is nol 
detrimental since the excess cad- 
mium is converted to cadmium 
oxide. Later discussion brought 
up the possibility of a process 
refinement consisting of use of 4 
protective atmosphere to prevell! 
oxidation of cadmium prior to its 
diffusion into the nickel. Accord: 
ing to Moeller, the nickel-cadmium 
plate seems to be at least as good 
as a proprietary nickel-zinc plate 
and its corrosion products are n0 
nearly as bulky. | 

Both the lead-tin-antimony 20° 
the diffused nickel-cadmium plates 
have been successfully applied 1" 


converslo! 











Which of these important jobs 
can easy-to-use 
® 
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gC 
: OMBINING EXCELLENT dielectric properties 

and high strength with dimensional stability . . . 

Epon resins are solving many long-standing 

problems in electronics and electrical manu- 

facturing. 

As impregnating and potting materials, Epon 

e resins form powerful bonds to glass and metal. 
4 Their dimensional stability and low shrinkage on curing 
, allow safe enclosure of delicate subassemblies. Epon resin’s 
characteristic high resistance to mechanical and thermal 
, shock permits rapid cycling between -60°F and 260°F 
- without cracking or deforming. Epon resins can be cast at 
e room temperatures, cured in a short time. 
‘ Epon resins may readily be bonded to inert fibrous fillers, 
. producing laminates that may be sheared, punched and 
. drilled—that will maintain high electrical resistance under 
: extremes of temperature and humidity. 
a Still other important Epon resin applications—as ad- 
7 hesives; for forming dies, jigs, fixtures; as corrosion-resisting 
ts coatings, and sealing compounds. 
d- Write for ‘Epon Resins for Structural Uses.”’ 
m Epon resins are the epoxy polymers manufactured 


exclusively by Shell Chemical Corporation. 


ot SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
nd 380 Madison Avenue New York 17, New York 


es Atlanta + Boston - Chicago « Cleveland + Detroit + Houston - Los Angeles - Newark » New York + San Francisco + St. Lovis 
in IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Toronto + Vancouver 
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Small 


HIGH ALLOY 
CASTINGS 


Carburizing Fixture for Ball 
Bearings 1144” diameter— 


Analysis 35% Ni—15% Cr 





HIGH ALLOY 
CASTINGS 


Muffle for Continuous Strip Annealing 


12’ 6” long — Analysis 38% Ni— 18% Cr. 

LARGE or small DURALOY, can do it! These are 
just typical examples of the work moving through our 
foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance; all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 


If you have a high alloy casting problem... LARGE or 
small, we can help you. For more information, send 


for Bulletin No. 3150-G. 


THE UU MALU! COMPANY 


FFICE ttdal. 


AND PLANT: Sc 


} 
E 
> 
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production. The latter is ¢ 
ject of an AMS specificatio; 


appear shortly. 


Ultrasonics speed plating 

Ultrasonic vibrations can jy 
crease plating rates up to abou 
20 times the normal speed oj 
deposition and also make success. 
ful plating less dependent » 
cleanliness of base metal surfaces 
according to a preliminary investi. 
gation made by S. R. Rich oj 
Rich-Roth Labs. Rich explaineg 
that accelerated deposition rates 
were due to the scrubbing effect 
of ultrasonic pulses in liquids, 
which rapidly replenishes stag. 
nant layers of electrolyte adjacent 
to anode and cathode surfaces, 
Ultrasonic waves permit the cur- 
rent density to be increased up to 
20 times normal values without 
adverse effect on the plate. Th 
author cites as examples plating 
rates of 0.2-0.3 mils of cadmium 
in 2 min, and in one case up to |! 
mil in 2 min. Also, 1 mil of elec- 
troless nickel can be plated i 
about 15 min. Polarization is re- 
duced resulting in steady current 
throughout plating, and edg 
build-up is eliminated. Improv 
ments have been realized in bot! 
electroplating and in 
plating. 

Rich also found that badly con- 
taminated surfaces could be plate: 
successfully, which suggests th 
possibility of cleaning and plating 
simultaneously. Though this would 
probably not be recommended 3s 
standard practice, results indicate 
that plating rejects or failures 
due to faulty cleaning could be 
cut substantially. Metals success 
fully plated include cadmium, 
zine, nickel, chromium and silver. 
Best results were obtained with 
alkaline cyanide baths and Watts 
type nickel baths. 

Significant differences wert 
found in plates produced at diff 
erent ultrasonic frequencies. Al- 
though high frequencies such 4 
400 ke provide greater particle 
acceleration, they tend to product 
plates with alternate stripes T 
sulting from standing wave 
Lower frequencies such as 20 k 


electroless 
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More proof that 


last 3 times longer 
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ig CUE a... 
Completely Equipped With ‘‘Hot Rods’’ after Norton 
CRYSTOLON heating elements proved their ability to outlast 
¢- others 3 to 1. This electric furnace is one of a battery operated 
» = by the Alloy Metal Wire Division of H. K. Porter Company, 
% Inc. of Prospect Park, Pa., for bright annealing alloy wire at 
: 2150F. Heating elements operate in an air atmosphere, while 
: the wire passes through tubes containing a controlled split- 
re ammonia atmosphere. These furnaces idle at 1700F-1750F on 
( weekends and holidays, so element service is continuous. 
Alloy Metal Wire Division 

A H. K. Porter Company, Inc. converts Norton CRYSTOLON Heating Elements, or “Hot Rods”, are a 
; * ° typical Norton R — an expertly engineered refractory prescription 
to CR YSTOLON heating elements for greater efficiency and economy in electric kiln and furnace opera- 
Ig re tion. Made of self-bonded silicon carbide, each rod has a central hot 
Id after tests prove superiority zone and cold ends. Aluminum-sprayed tips and metal-impregnated 
as of latest Norton R ends minimize resistance and power loss, Available in standard sizes. 
te 
7 Like many another new user of “Hot hours per element. Once again ‘‘Hot on how this proved Norton & cuts op- 
be Rods” the Alloy Metal Wire Division of Rods’’ proved their ability to outlast erating and maintenance costs. For your 
8° H. K. Porter Company, Inc. found that competitive elements — by better than copy, write to Norton Company, 358 
m, these Norton CRYSTOLON heating ele- 3 to1! New Bond Street, Worcester 6, Mass. 
rr. ments last much longer. Here is a sum- But that’s not the whole economy- 
th mary of the tests responsible for this story. The much longer life of “Hot 
g. company’s decision to.make a complete Rods” also means, savings in element 

change-over to “Hot Rods.” costs, because fewer “Hot Rods” are 
a Foe furnaces at the company’s needed — plus reduced maintenance, | | 
: rospect Park plant are used for due to less frequent changing — plus 
4 brig t annealing alloy wire at 2150F. fewer changes in voltage taps — plus a, RE F RACTO RI E S 

P revious heating elements had given _ smoother production flow. é . 
as approximately 4 to 6 months service Put th d Engineered eee ... Prescribed 
cle with 3,048 hours as the best recorded ub these advantages 
ce letely life. Then, in a furnace com- to work for YOU Q@laking better products. +6 
,- elely equi; d with ‘Hot Rods’’ th . l c. £ kil 
re quipped wit ot s’” the in your own electric furnaces or kilns, to make your products better 
’ orton elements averaged 18 months ‘The big illustrated booklet, Norton ki teal 
ke of Continuous service — or over 1 3,000 Heating Elements, gives complete details —*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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‘Titan 


brass pressure die castings 


| Meimlldlahit li mattis 


@ simplify secondary machining 


@ are made in complex shapes 


A pioneer in manufacture of 
brass pressure die castings, 
Titan can supply these parts to 
meet your requirements. Little 
or no secondary machining op- 
eration is needed on Titan 
pressure die castings. Intricate 
shapes and deep cored holes are 
readily produced, are consist- 
ently uniform. To save weight, 
wall sections as thin as .070 
inches are generally feasible; 
but 1/32 inch section is pos- 
sible if not too large in area. 
Machine scrap is reduced, and 
your fabrication costs cut. 
Moreover, the better surface 
finish, sharper outlines, greater 
accuracy, higher strength, and 
finer grain structure of Titan 
brass pressure die castings 
make them unquestionably su- 
perior to sand and other types 
of castings. 

Anyone of these versatile ad- 
vantages may be reason enough 
to specify Titan brass pressure 
die castings as components in 
your finished product. Find out 
what Titan can do for you. 


Send for 12- 
page booklet 
on Titan brass 
pressure die 
castings 


METAL MANUFACTURING CO. 
BELLEFONTE, PA 
Offices and Agencies in Principal Cit 
RODS + FORGINGS «+ DIE CASTINGS 
WELDING RODS + WIRE 






@ have consistent uniformity 
@ allow large weight savings 


@ increase production rates 





VISUAL PROOF 


These photos demonstrate how little 
secondary machining is required on 
typical Titan pressure die castings. In 
each case a part as cast and trimmed 
only, and the same part machined 
are shown. 

















Flywheel for garbage disposal unit 

























Small brush holder 










large brush holder with broached 
holes held to close tolerance 


o'6 


Overflow plate and trip handle 


Shower head 
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produce waves of greater 


impli. 
tude which seem to have mop, 
“curvature”, i.e., they requ 3 
focusing and therefore resy}j 


more uniform-appearing plat, 
Rich acknowledged that 


vibrations bring the 


sone 


Lud ge 
up into the solution, but this dog 
not seem to have any detrimenta| 
effect on the plate. Also, since ep. 
ventional barium titanate trang. 
ducers will not withstand mam 
of the chemically active plating 
solutions, they must be completeh 
enclosed in a stainless steel cay 
which can be further protected by 
organic coatings where necessary. 
The author emphasized that ultra 
sonic techniques are _ expensiv 
and would probably not be used 
where suitable mechanical agita- 
tion was feasible. 


Electroless plating ceramics 

A method of electroless nicke! 
plating of ceramics, described in 
a paper by P. Eisenberg and H 
C. Schneider of Sylvania Electric 
Products Co., consists of alkalin 
cleaning and chemical etching the 
ceramic surface. The surface is 
then “seated” by saturating the 
pores with a solution of sodium 
hypophosphite and the piece is 
immersed in an electroless plating 
solution. The bath is run at abou 
170 F with a pH of 4.5 to 6 re 
sulting in a plating rate of about 
0.6 mils per hr. Higher rates are 
obtainable at higher bath temper- 
atures, but the bath is less stable 
Plates 4% mil thick, roughly equi 
alent to 1 mil of electrodeposited 
nickel, have good adhesion and 
negligible porosity. Adhesion was 
tested by soft soldering copper 
wire to the plate and pulling it in 
a direction perpendicular to the 
plate. Porosity was determined 
by immersion in a 20% aqueous 
solution of sodium hydroxid« for 
124 hr and testing the resultant 
solution for products of reaction 
between the solution and the base 
ceramic body. 


Modified sulfuric acid etch 

A lower-cost modification of the 
sulfuric acid anodic etch results 
in nickel plate with excellent ad- 
hesion on large parts. Chrysler 
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Prefabricated...a 10,000 gallon reinforced VIBRIN pool! 





The Cinderella Pool* is a 15 x 30 foot oval with a depth A laminate of tough ropes of glass yarn and Vibrin 
graduated from 3 to 5 feet. Molded of reinforced Vibrin in polyester resin, stronger (per pound) than steel...more 
four parts, it is inexpensively shipped, easily assembled, corrosion resistant than most metals...is easily processed 
and only takes four days to install. The complete installa- and worked into simple or complex molded components 
tion includes a high-capacity pressure filter and a self- which may be quickly assembled. 
priming pump and motor. Cost? Under $3,000. Rust-proof and corrosion-proof, about 14 the weight 
Naugatuck’s Vibrin:gives this pool a smooth, beauti- of aluminum, Vibrin® polyester laminates can be employed 
ful porcelain-like finish that reflects the deep, brilliant by you to make better products... and there is literally lit- 
turquoise of filtered water; that is safe and easy to main- tle limit to the size or form of any unit produced of Vibrin. 
tain; that is non-permeable and inert to the chemicals For additional information and technical data sheets, 
used in pool maintenance. It won’t chip, crack, or peel. simply write to us on your letterhead. 


*Engineered and designed by Paddock of California, Van Nuys, Cal. Molded by: 
Wizard Boats, Inc., Costa Mesa, Cal.; Thermacote Mfg. Co., Inc., Newark, N. J. 


S Naugatuck Chemical 


A Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Gastonia, N.C. « Chicago « Los Angeles « Memphis « New York « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals « Synthetic Rubber + Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices * Cable Address: Rubexport, N. Y. 
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HEAT RESISTANT FINISHES 
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Smart SICON White for 
INCINERATORS. Protects 


up to 550 F 


Shown above are examples of 152 product finish 
applications successfully solved by SICON last 
year after high temperatures had decomposed 
ordinary finishes*(See partial list below.) 


The ease with which SICON can be applied— 
its remarkable film adhesion and stability 
under high heat without peeling, blistering, or 
losing gloss—aecounts for its high 

preference for these products. 


SICON can be formulated in smart decorative 
colors for use in the 550°F. range, and in 
aluminum or black in the 750-1000°F. range. 
Check the products below which are similar to 
yours. Complete technical data will be sent, 
together with latest brochure of case histories. 


Fill out and mail 


New Brochure of Case Examples Now Ready 


Bail ‘J 


Industrial Fini 





SICON Black For 
’ Manifolds. Protects 


up to 1000 F. 


we. 


today. 





LAND 
Z. 


55 East Water Street, Waukegan, Illinois 


Please send brochure and data for items checked, on 


SICON Aluminum for 
jet engines. Protects 


up to 1000 'F 


or blistering. 





Sicon 


withstands up to 


1000°F. 


without peeling 


EASY TO APPLY 


by Brush, Spray 


or Dip 





SICON applications. 











C) Air Conditioning [) Furnaces [] Packaging Machinery 
() Aircraft Parts [] Gas Ranges [) Pumps 

() Appliances [) Grilles [] Resistors 

[) Arc Lamps, Spotlights [) Hardware () Starters, Clutches 

[) Automotive Parts [) Heaters [] Stoves 

[) Boilers, Burners []) Incinerators [] Surgical Machines 
[) Chemical Equipment {] Metal Cabinets [] Thermometers 

() Control Systems [) Mining Machinery [) Transformers 

[) Elect. Control () Motor Bikes (] Tubing, Steel Welded 
[) Elect. Melting Pots () Name Plates [] Turbo Dryers 

() Electronic Equipment [) Oil Burners () X-Ray Equipment 
NAME a 
TITLE 

FIRM. 

ADDRESS 





CITY, ZONE AND STATE_ 
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engineers found the 
per sq ft current density 
in a straight sulfuric aci 
etch solution resulted in 


alm 
equired 
anody 
eed { 
excessive electrical capa ty 
certain large jet engine parts | 
L. McEnally and F. G. Brune 4 
Chrysler reported on results of 
adding a high proportion of epgoy 
salts to the solution, which y. 
duced the cost of the solution a, 


’ 


substantially lowered current re. 
quirements. Adhesion of nicke| 
deposited over the etched surfag 
was tested by bending. A 3-nil 
plate on a 14,-in. thick strip had to 
withstand a 180-deg bend around 
a l-in. radius, followed by a 360. 
deg reverse bend as flat as pos. 
sible, without peeling or flaking 


Forming and 
Joining Titanium 


More information on forming 
characteristics, weldability, and 
riveting and dimpling specifica- 
tions of titanium have been made 
available to industry as a result 
of a comprehensive study of the 
material by Ryan Aeronautical Co. 
under contract with the USAF 
In the March issue of Aeronaut 
cal Engineering Review, D. Adams 
of Ryan some of th 
results obtained these areas 


describes 
in 


Forming characteristics 

Experimenting with drop ham- 
mer forming, Ryan learned that 
parts other than those embodying 
shallow draws could not be cold- 
formed in the drop hammer be- 
cause the impact caused fracture 
after relatively small amounts 0! 
deformation. Hot-forming was 
quite successful when a prope! 
procedure was developed. Best re- 
sults were obtained using stand- 
ard methods of forming stainless 
steel parts. Kirksite dies and lead 
punches, jacketed with mild steel 
on contact faces and coated with 
a heavy-weight commercial oi! 
were used with titanium blanks 
preheated to 1000 F. 

This procedure proved conclu: 
sively that commercially pure t- 
tanium parts can be formed 4s 
satisfactorily as stainless steel 

















F AIRPRENE 


INDUSTRIAL PRODUCTS 


COATINGS OF 
Silicone rubber « Neoprene « Buna N e« GR-S 


ON THESE FABRICS 
Nylon « “Dacron”t « Glass 
Cotton « “Orlon”[ «+ Asbestos 


Glass fabrics coated with “Teflon” tetrafluoroethylene 
resin, elastomer sheet stocks and cements 


tDu Pont’s trade-mark for its polyester fiber. 
tDu Pont’s trade-mark for its acrylic fiber. 


®£6. us. pat. OFF 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 





For the first time silicone rubber sheet stocks 
are available in economical continuous-roll lengths 


Du Pont offers these high-grade, general-purpose sheet stocks in two 
hardnesses—50 and 70 durometer—and three thicknesses— 1-32’’, 1-16’ 
and 1-8”. 

Silicone rubber sheets are designed to fill the urgent need for gasket 
materials in high- and low-temperature applications. Flexible and 
strong, these sheets are resistant to temperature extremes, oil and 
abrasion . . . exhibit excellent anti-stick properties. 

The unique properties of these new stocks may be just what you 
need to make a new design a success—or to improve an old one. The 
continuous-roll feature means more efficiency and economy, too. Why 
not have a Du Pont representative call on you to discuss possible 
applications of silicone rubber sheets? He’ll be glad to be of service. 
Just clip and mail coupon for further information. 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, y.58, Fairfield, Conn. 
I am interested in ‘‘Fairprene’’ Industrial Products. 


( ) Have a representative call. ( ) Send further information 
on silicone sheet stocks. 











Name Title 
Firm 

Address 

City State 
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to run this DIZZY WHIRL 


In the Brookhaven National Labora- 
tory's “Cosmotron” at Upton, L. L, 
forty million watts accelerate nuclear 
particles to the heady speed of 170,000 
miles per second in the interest of re- 
search. 

Compactness, electrical efficiency, 
and mechanical strength are ‘‘musts”’ 
in the terminal blocks required for the 
Cosmotron’s more than 100 miles of 
wiring. These and other characteristics 
that could be important in your busi- 
ness were assured by using impact-type 
molded Durez phenolic plastics. 

Durez is weight-saving in itself, 
molds with thin walls to save added 
space and weight. It is easily milled, 


and threaded inserts are molded-in. 
Strength is ample to withstand stress 
and vibration and to hold socket con- 
nectors secure. 

The several classes of Durez phe- 
nolics now meeting rigid specifications 
in many fields of manufacture may in- 
clude a better material for your prod- 
uct. Your molder will gladly help you 
get the answers. Or ask us to have a 
Durez field man contact you. 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 
1408 Walick Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 







MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop. 
erties in many combinations, 


PHENOLIC 


PLASTICS 


that 
Fit the Job 


RESINS FOR INDUSTRY. Bonding, 
Casting, coating, laminating. im- 
pregnating, and shell molding. 


For more information, turn to Reader Service Card, Circle No. 434 
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counterparts without basic eng; 
neering design changes other t} 


judicious 


lal 
selection of edge and 
abrupt contoy 


changes and liberal use of 


corner radii at 
dies. It is primarily importa 


maintain blank temperatures 
about 700 F for optimum formi; 


characteristics. 


al 


Oxides produced 
by heating, as well as 
lubricants are 


residual 
successfully re. 
moved by immersion in an 800 F 
salt bath followed by a 
hydrofluoric rinse. 


nitric- 


Cold-forming on punch presses 
requires greater attention to con- 
tour forming of the blanks to per- 
mit metal to flow to proper die 


contour. The most _ successfy] 


room temperature-forming was 
accomplished with copper-plated 
blanks that were dipped in a 


forming lubricant, or by using 
blanks coated with a film of colloi 
dal graphite. 

Strips of titanium were bent in 
a brake press to determine mini- 
mum bend radii. Samples 0.018-in. 
thick took a 1.7T bend in trans- 
verse and longitudinal directions 
without fracture. Minimum bend 
radii for 0.040-in. strips for longi- 
tudinal samples ranged from 1.66T 
to 2.35T, while transverse s°m 
ples ranged from 1.70T to 2.54T 
Finally for 0.125-in. material 
longitudinal samples ranged from 
150T to 2.12T, and 
samples 2.12T. 


transverse 


Weldability 

Inert-gas-shielded welding is 
the only type of fusion welding 
which can be made on titanium 
while maintaining adequate physi- 
‘al properties. Molten titanium 
will react with, and be embrittled 
by all known welding fluxes as 
well as air. With gas shielding, 
welds of good quality, in which 
welds were found to be stronge! 
than the parent metal were ob- 
tained. Bend tests indicated thet 
the gas shielding provided good 
protection and that most welds ex- 
hibited good ductility. Welds took 
a 180 deg 3T bend in both longi- 
tudinal and transverse directions 
without failing. A departure from 
stainless steel handling methods 
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rT, Special Wire Shapes 
CUT COSTS 


Pre-drawn shapes, such as triangles and squores, 
are naturals for carburetor needle valves. 


Improve Product Performance 


Alloy Special Wire Shapes eliminate costly machining time 
and cut metal waste. No need to start with round wire and 
then machine half of it away to get the shape you want. Alloy 
Metal Wire Division is ready to supply you with Stainless 

and Nickel Alloy wire in just about any special shape you may 
damn Eade ale ee require. Some of the standard shapes available are shown here. 
shapes. We will be more than willing to work with you in the develop- 
ment of any other shape. 








Drawn Alloy Wire Shapes provide other advantages in addi- 
tion to reduced costs. Product quality and performance are also 
improved. The drawn wire insures uniformity of cross-section 
and a smooth, flaw-free surface. 


For more details on Alloy Special Wire Shapes or for infor- 
mation on Stainless, Nickel Alloy or Electrical Resistance Wire, 
Rod and Strip, drop us a line. We are happy to be of service 
to you. 





“Duality Products since 1919” 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
p of Pittsburgh 


—e PROSPECT PARK, PENNSYLVANIA 
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Hackney air receiver with 
attached mounting flanges. 
Diameter: 8". Length: 20 

Working pressure: 100 psi. 





Nee 
compressed air 
receivers? 


Hackney experience adds extra value 








\ Powering pneumatic controls for automating a 
production station. Pressure packaging of cos- 
metics or insecticides. These are two of the new- 
est compressed air uses that can benefit from 





Hackney experience in producing air receivers 
specially designed to meet specific needs of com- 
pressor and air equipment manufacturers. 





Made from two seamless deep drawn shells 
joined by a single weld, Hackney air receivers 
are designed to pass ASME and other safety code 
requirements. Scientifically heat-treated and fully 
tested. In any size you need from one gallon to 
30,000 gallons capacity. 


Furnished complete with spuds, saddles or 
mounting brackets, as you specify. A rough 
sketch of your needs will bring a design pro- 
posal, without obligation. 


Vertical Hackney air receiver for 125 
psi working pressure. Diameter: 8”. 
Height: 334%”. 





Pressed Steel Tank Company © 
1442 S. 66th St., Milwaukee 14, Wis. « Manufacturer of Hackney Products 


1442 South 66th St.. Milwaukee 1/4 * 52 Vanderbilt Avenue, Room 2019, New York 17 
241 Hanna Bldg., Cleveland 15 * 936 W. Peachtree St., N.W., Room Il!, Atlanta 3 
208 S. LaSalle St., Room 788, Chicago 4 * 559 Roosevelt Bldg., Los Angeles 17 
4550 W. Main St., Room 202, Kansas City 6, M ¢ 136 Wallace Ave., Downingtown, Pa, 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more information, turn to Reader Service Card, Circle No. 331 
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results from the fact that | 
titanium, no shrinkage in welded 
cylinders occurs, and it is 
necessary to shrink the 
part to mate lit with other 
For resistance welding, good 
spot welds may be achieved with 
proper precleaning, relatively high 
electrode pressures and short weld 
times. Ryan developed comp 


OTe 


certifications for a variety of 


= 


Page 


combinations. 


Riveting and dimpling 

Good riveted joints were ob- 
tained with flush rivets and pres- 
sures up to 5000 Ib, exerted over 
1 sec. Good results were also ob- 
tained with ‘%-in  button-head 
rivets that had been annealed for 
20 min at 1300 F and driven wit! 
a force of 5100 lb. Successful ex- 
periments were carried out hot 
riveting Ye-in. rivets in 0.072- 
and 0.018-in. sheet by placing th 
assembly in a spot welder. 

Hot dimpling was carried out 
in 0.016-, 0.040-, 0.063-, and 0.080- 
in. sheet for rivet and _ screw 
diameters from 3/32 to 1% in. Ac- 
cording to Adams, dimpling of 
titanium offers no greater prob- 
lems than does dimpling 7075-T 
aluminum, with the exception of 
increased forming temperatures, 
which should be within 600 to 
700 F range. Satisfactory dimples 
can be made at lower tempera- 
tures, but inconsistencies in shee! 
stock preclude its recommenda- 
tion. 


Shrinkage and Residuai 
Stresses in Weldments 


Advantages of modern welding 
practice can be fully realized only 
when shrinkage, distortion and 
residual stresses are completely 
understood and mastered. In the 
April issue of Schweissen wnd 
Schneiden (German) R. Malisius 
discussed practical means of min!- 
mizing shrinkage effects in weld- 
ments and the cause of brittle 
fracture in weldable steels. 

The larger and more complex 
a structure is, the more attention 
must be paid to heat effects dur 
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Here's a way to get 


re 4! 
toughness 


in molded plastic 
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components 






MIcaARTA Glass-Reinforced Polyester 
Moldings have what it takes for high-strength 





tac. 


electrical applications. This exceptionally 





versatile material has excellent arc 





resistance, high impact and flexural strength, 





low power factor and moisture absorption 





qualities. And it can be accurately 





molded in the many intricate shapes needed 





for structural insulating members 





in electrical equipment. 





Let us show you how this rugged material 





can shape up to your needs. 





Write Westinghouse Electric Corporation, 





Micarta Division, Hampton, South Carolina. 
}-06611 








you CAN BE SURE...iF ITS 


Westinghouse 













x 


micarta 


polgetler, weoblan 
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SHEET....ROD.... 


TUBING....MOLDED OR MACHINED PARTS? 


YOU CAN GET JUST 
WHAT YOU WANT 











DuPont 
trademark 


Advantages: 


CHEMICAL— Completely inert 


ELECTRICAL—Extremely low power factor 
Very high dielectric strength 


THERMAL—Temperature range 
—300°F. to +500°F. 


MECHANICAL— Strong, flexible 


Weather resistant 


LOWEST COEFFICIENT OF FRICTION 
ABSOLUTELY NON -STICK 


ASS CRANE PACKING COMPANY — 36a. 
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““Made of Teflon by JOHN 
CRANE” has become practically 
a standard specification for parts 
and components subject to severe 
electrical, corrosive, thermal, me- 
chanical or atmospheric abuse. 
Whatever your requirements in 
Tefion . . . sheet, rod, tubing, 
packings, gaskets, bellows, insu- 
lators, sealing discs or non-stick 
parts ... “John Crane” can 
supply them! 






In addition, you get these impor- 
tant plus factors: complete uni- 
formity throughout, high density 
control, freedom from flawsandrig- 
id adherence to yourspecifications. 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want 
—no compromise. If you have an 
entirely new requirement, no 
standard design or procedure— 
“John Crane’s”’ laboratory facili- 
ties, know how, research and en- 
gineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane’”’ to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
1827 Belle Plaine 
Ave., Chicago 13, Ill. 


In Canada: Crane 
Packing Co., Ltd., 
617 Parkdale Ave., N., 
Hamilton, Ont. 


For more information, turn to Reader Service Card, Circle No. 374 
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ing welding of prefabricated pay, | 
Each structure has its own pey. 
liarities, but in any cass Veldin; 
procedures should be such tha 
each part is permitted t shrin} 
without restraint. Individual ; 


of large weldments should be = 
planned and welded in such a way 
that the entire weldment is ag fre 
as possible from stresses. Use oj 
sub-assemblies also lends itself 
well to mass production. 

Much work has been carried oy; 
during the past 20 years on caus 
of brittle failures in weldable 
steels, but, according to Malisiys 
these investigations have not evey 
touched on the main cause of 
brittle failure, namely uneven 
distribution of stresses. To avoid 
brittle failures, high residual 
stresses must be either avoided 
or subsequently removed. Preven- 
tion is definitely preferred, and 
the best practical method is pre. 
heating. Multiple pass welds ar 
likewise preferred to single-pass 

The safest way of subsequent), 
removing stresses is stress re- 
lieving, with 1100 to 1200 F gen- 
erally recommended, though 57) 
to 750 F is adequate to remove 
danger of brittle failure. Cost of 
stress relieving is appreciable and 
increases with the size of the 
weldment. Localized stress reliev- 
ing is feasible for large struc- 
tures, but its usefulness is predi- 
cated on correct knowledge of the 
location of peak stresses. 








Books... 


Bibliographic Survey of Corro- 
sion 1950-1951. National Ass0- 
ciation of Corrosion Engineers, 
Houston 2, Texas, 1955. Cloth 
8 by 11 in. 430 pp. Price $12.50. 

This is the fourth in the series 
of NACE bibliographies on corro- 
sion literature. It contains sum- 
maries of 4554 corrosion and cor- 
rosion prevention articles, books 
and brochures published during 
1950-1951. 

Literature is classified topically 
by using the NACE Abstract Fil- 
ing Index into 8 principal group’. 
These are general, testing, charac 
teristic corrosion phenomena, Col 
rosive environments, preventive 
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four invested dollar works harder 
when you use “Commercial’s” facilities 


improve the quality of your product when they are produced on 


Darts 


Dex a 









Wa) — (ite i} |) Hopes =} 4 9 ‘“Commercial’s’’ modern presses having up to 2000 tons capacity. 
! i Complete die and tool building facilities, design and engineer- 
ing service and over 30 years of continuous operation will be- 
come self evident to you as certain advantages of ‘‘Commercial” 
stampings. All of this, coupled with savings accountable to the 








Out 

ee inherent design of stampings, is part one of the story as to why 

able customers who bought their first stampings from us over 30 years 

ius ago, have since been active without interruption and today have 

Ven future requirements placed in ‘““Commercial’s” hands in excess of 
of any past wants. Part two of the story must then bea business re- 

Ven lationship which is healthy, prosperous and satisfactory to you 

id your copy 30 page catalog free on request P oy Pes ) y 

ic : as well as ourselves. 

lual 


2 : FOR GINGS... when produced by “Commercial” will in their 


own right do the same for you as stampings. In our every thought 
these two distinct products are compatible, not competitive to the 
detriment of our customer. Many of our most successful assign- 
ments have been a combination of forgings with stampings into 
a union which realized very important savings and a finished 
product superior in every way. Modern upsetters including 8" 
provide a forging facility for you as modern as is in existence. 
A very specialized technique in varying the inside diameter of 
pierced forgings is only one of ‘““Commercial’s’’ specialties. De- 
scaling before forging by a new process developed and perfected 
by us lowers costs and reduces excess metal that must be ma- 
chined off later. 















formed in solid steel dies from steel or other 
suitable metals are available in 18 different styles each in many 
sizes and thicknesses with an overall range from 4” including 
72" diameter and 20 gauge to 3/4" thick. Catalog P-3 shows 
sketches illustrating each of these 18 shapes with accompanying 
tables giving details of principal dimensions. “Commercial” 
standard shapes involve no special tool or die charges and are 
usually made to your specific order. Design engineers have found 
these standard shapes economical and practical in thousands of 
applications. In so many instances they have been found to fit a 
specialized requirement even better than the original design 
thinking. 

















LONNIE ACLTAL 


shearing and stamping 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 


| YOUNGSTOWN 1, OHIO + CHICAGO, ILLINOIS * SALT LAKE CITY, UTAH 
For more information, turn to Reader Service Card, Circle No. 458 
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Bausch & Lomb 
BENCH COMPARATOR 
$765 


So easy, inexperienced help become 


SKILLED INSPECTORS 


in a single afternoon! 


a Speed production of precision parts with this simple, 
time-saving optical inspection tool. No complex set- 
NA ups, no holding fixtures needed for most work. With 
Le exclusive under-stage illumination you simply lay 
work on table—see accurately magnified silhouette 

@: at comfortable eye level. Performs equivalent of 
several different mechanical inspections in one quick, 

easy visual check. Instantly reveals costly production 

errors. Reads to .0001” with optional micrometer stage. 


SEE FOR YOURSELF IN 
ON-THE-JOB DEMONSTRATION! 


For full information and obligation-free demonstration, call 
your local Do-ALL Sales Service Store, or write: The Do- 

&) ALL Company, 254 N. Laurel, Des Plaines, Illinois... exclu- 
sive sales and distribution agents. 





BAUSCH 6 LOMB 
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INSTRUMENTS 
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Books... ja 


measures, materials of 


| ONStrue. 

tion, equipment and _ industrig 

Subject and author indices veda 

cluded. 7 fy ; 
Like the earlier voly CS, this a 


book will be a valuable ¢ Ne-gaver 
for engineers and scientists al (f(€ : 
gaged in corrosion investigation HTS 
and the application of materials * 
corrosive environments. 
Specifications for High Tensij, Ss 
and Low Alloy Steel Arc-Weilding oN 
Electrodes. American Welding . 
Society, New York 18, N. Y. 1955, 
Paper 6 by 9 in. 14 pp. Price $49, 
This improved and enlarged edi. 
tion of a joint AWS-ASTM sgpei- 
fication classifies the electrodes by 
chemical composition as well as by 
mechanical properties. It provides 
details on test methods, test re. 
quirements, standard sizes and 





lengths, packaging and marking. 
An appendix provides a guide to 
the understanding and best use of 
the specification. 


Reports ... 
Plastics and Low Temperatures 
Mechanical Properties of Rigid y 
Plastics at Low Temperatures. 
Henry A. Tisch. U. S. Picatinny 
Arsenal. PB 111579. 143 mm, 
photos, graphs, tables. Availal 
from Office of Technical Services, 
U. S. Dept. of Commerce, Wasi- 
ington 25, D. C. $3.75. 

This report covers fifty-six dit 
ferent rigid plastics which con 
prise a _ representatve  selectio! 
from all of the currently available : 
commercial types. The properties 
reported are tensile modulus ol 
elasticity, proportional limit, elon- 
gation at break, ultimate tensile 
strength, work-to-produce failure, 
and Izod impact strength. The 
properties were determined at 77, 
10, —40, and —65F. Most results 
qualitatively agreed with expecta 
tions and previous investigations. 
A few results were contrary 0 
expectations. 
High Temperature Materials 
Damping, Elasticity, and Fatigue 
Properties of Temperature-Resist- 
ant Materials. B. J. Lazan and 
L. J. Demer, Syracuse University, 
N. Y. Nov. 1952. PB 116824. 4 
pp, photo, drawing, diagram, 
graphs, tables. Available jrom 























New “all-electric’’ Baldwin SR-4° Testing Machine at Universal-Cyclops 


measures electrically both tensional loads 
and strain on “SUPER ALLOYS” at 2200° F. 


In the modern laboratory of Universal-Cyclops Steel 
Corporation, Bridgeville, Pa., “‘super alloys’? for high 
temperature service are being tested at 2200° F. by a 
unique new Baldwin machine. Model FGT SR-4 is elec- 
trically powered and measures electrically both applied 
tensional loads and resulting specimen strain. 

SR-4 load cells at the bases of the two columns sense 
loads up to 50,000 Ib. in tension or compression. These 
cells control both the load indicating pointer and the 
recorder pen movement. 

Strains of 0.160 in. diameter, l-in. gage length button- 
head specimens, measured by a SR-4 type extensometer 
are transmitted electrically to the recorder. Close control 
of the strain rate is an important factor in these high 


temperature tests. The FGT’s motor drive’s loading 
control can be regulated to vary testing speeds from 
0.025 to 9.0 in. per minute. 

Univeral Cyclops is using an ingenious rotary jig to 
speed up greatly the frequency of tests at elevated tem- 
peratures. Eight electric furnaces on this jig heat test 
specimens simultaneously. Each is swung into testing 
position with a minimum of delay. This revolutionary 
new testing machine can give you automatic load reversal, 
creep tests, stress relaxation tests, shock tests as well as 
simple tension and compression. For complete detailed 
information please write today for Bulletin No. 4206. 
Address Department 2723, Baldwin-Lima-Hamilton 
Corporation, Philadelphia 42, Pa. 


ly . TESTING HEADQUARTERS 


ae 


BALDWIN -LIMA -HAMILTON 


For more information, turn to Reader Service Card, Circle No. 416 
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as FELBRERS 


FELT 


DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 
fibrous structure that gives high filtering efficiency. 


You may need a hard felt to resist abrasion, or a 

soft felt to protect a gleaming surface. A call to Felters 
will give you information about the type and grade 

of felt best suited to your specific job. 

Get in touch with us today. 

THE FELTERS CO., 220 South St., Boston 11, Mass. 


FELTERS FELT 







phe 


FELTERS S.A.E. FELTS 

F-5, F-6 and F-7 
are recommended for applica- 
tions like dust shields, wipers, 
grease retaining washers, wicks 
and other uses where a high 
degree of resiliency is required. 
These are 3 of many grades of 
Felters Felt produced for specific 
applications. 


-.. by the roll... by the yard 
++. Or cut exactly as you want it. 
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Board Project, Washing 
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The damping elasticity and fa. 
tigue properties of several ten. 
perature-resistant materials wer 
investigated in rotating cantilever. 
beam testing equipment. The room 
and elevated temperature tests 
were designed to reveal changes jp 
damping energy and dynamic mod. 
ulus of elasticity during constan; 
cyclic stress fatigue tests at ep. 
gineering stress levels. 


Fatigue and Aluminum Effect of 
Mean Stress on the Fatigue Life 
of Alclad 24S-T3 and Alclad 75s- 
T6 Aluminum Alloy. J. Edward 
Wilks and Darnley M. Howard. 
U.S. National Bureau of Stand- 
ards. Feb. 1953. PB 116821. 35 pp, 
photos, diagrams, graphs, tables. 
Available from Library of Con- 
gress, Publication Board Project, 
Washington 25, D. C. Microfilm 
$2.50, Photocopy $5.25. 

An investigation has been con- 
ducted to determine the effect of 
mean stress on the axial loading 
fatigue life of two alclad aluni- 
num alloys in sheet form with 
stress concentrations. The alloys 
were 24S-T3 and 75S-T6. The 
specimens were rectangular, 0.8 
in. wide and 6.5 in. long with a 
0.125 in. diameter hole drilled at 
the center. Tests were conducted 
using a lever type machine. 


Titanium Handbook on Titanium. 
Heinrich K. Adenstedt. U. S. At’ 
Force. Air Research and Develop- 
ment Command, Wright Air De- 
velopment Center. Materials Le- 
boratory, Wright-Patterson Air 
Force Base, Dayton, Ohio. Avg. 
1954. PB 111631. 210 pp, photos, 
drawings, diagrams, graphs, ta- 
bles. Available from Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 
$3.00. 

Information has been collected 
on specific properties and process 
ing of titanium by literature sul 
vey and by personal contact with 
the proper persons and _ institu- 


































Fiber Glass 
Products 

















Edwards of Colonial Plastics 


Lew 
Corp. holding the original plaster 
model, and standing between the 12- 
foot tall bull and its 3-foot prototype. 








BIGELOW 
FIBER GLASS PRODUCTS «. 
CAN SOLVE 

YOUR PROBLEMS, TOO! 


FORMAT* is just one of Bigelow’s versatile 
reinforcing materials. Bigelow has a complete 
line of products for matched metal die and all 
types of molding. For further information, fill 
out this coupon. 


Bigelow Fiber Glass Products 


Division of 
BIGELOW-SANFORD CARPET COMPANY, INC 
140 Madison Avenue, New York 16, New York 


| MIDWEST OFFICE: 243 West Congress St., Detroit 26, Mich. 








A little bull 
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goes a long way ... 


From 6-inch high plaster model to 12- 
foot tall Bigelow Glass-Mat bull . . . from 
a plant in North Bergen, New Jersey to the top 
of a 90-foot pylon in Kansas City, Missouri 
... that’s the saga of this pure-bred Hereford 
bull! 

Simultaneous with its appearance atop the 
American Hereford Association building in 
Kansas City, this fantastic bull made its debut 
in a feature article in LIFE magazine, October 
25th. 

500 square feet of Bigelow Glass Mat went 
into the making of this fiber glass bull, bag 
molded by Colonial Plastics Corporation of 
Newark, New Jersey for Colonial Neon Co., 
Inc. of North Bergen, New Jersey. 

Colonial chose Bigelow 4-ounce FORMAT* 
for this unusual job because of its outstanding 
ability to conform readily to intricate curves 
and details. 


* A Bigelow Trademark 


BIGELOW FIBER GLASS PRODUCTS 

140 Madison Avenue, New York 16, New York 

Please send complete information on Bigelow Fiber Glass Products. 
[] Glass Mats [] Woven Roving [] Glass Cloth 
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Spincraft did it for General Mills 


Spincraft can do it for you! 
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Spun spheres protect 
mechanical fingers of 
world’s toughest recorder 


another example of Spincraft’s 
“start-to-finish” fabrication 


15 Different Operations — wal 





The sph tecting tt p == = 

e sphere, protecting the 12 ee 1; 
delicate sensing instru- This aircraft Flight 
ments, is completely fab- “ Recorder, manufactured by the Mech- 


ricated by Spincraft. The 


Spi ; anical Division of General Mills, etch- 
sphere consists of an oute1 













steel and inner aluminum es a continuous 300-hour record of 
shell separated by insulat- . heading, air speed, vertical accelera- 
ing material. 1e | 66two : } ale: . ; 
hemispheres are joined A tion and altitude on aluminum foil. 
together by an ingenious mi Each Recorder is fully-enclosed and 
locking and sealing Y 1 protected in a_ specially fabricated 
rangement. Ns pincra s s a . 
complete fabricating  re- sphere made by Spincraft. The re 


cording device, when enclosed in the 
sphere, is designed to withstand shocks 
of 100G’s and resist temperatures of 
2000°F up to 30 minutes. 


This is another example of Spin- 
craft’s versatility and manufacturing 
skill. We offer complete facilities for 
contract manufacture of finished parts, 
assemblies and complete products. 


Take advantage of our modern tools 
for spinning, deep drawing and stamp- 
ing as well as complete fabrication. 
They can pay off in savings for you. 


sponsibility involved spin- 
ning, machining, arc-weld- 
ing, spot welding, brazing, 
grinding, sawing, drilling, 

raking, stamping, phos- 
phate plating, anodizing, 
painting, assembly and 
pressure testing. rafts- 
man (above) is shown as- 
sembling a Flight Re- 
corder. 
































A a mn ore a ~-ew 


Write for Spincraft data 
book. If you have a speci 
fic problem, tell us about 
it — no obligation 



















WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 


World’s largest plant fully 
equipped for all types of 
metal spinning « deep draw- 
ing * stamping « fabricating 










4134 WEST STATE STREET © MILWAUKEE 8, WISCONSIN 
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Reports ... 


tions. The data have been 


Ay 


ated and are condensed in thie, 


port. The three major section, 
titanium technology co 
production, physical 


and properties. 


ered are: 


metallurg 


Minutes of Titanium Sympuxi, 
um on Diffusion and Mechanic 
Behavior, Held at Columbia Uni 
versity. New York, N. Y., Juy 
9-10, 1954. U. S. Ordnance Dent 
Metallurgy Advisory Committ 
on Titanium. 1954. PB 111567. 5 
pp. Available from Office of Tec 
nical Services, U. S. Dept. of Con. 
merce, Washington 25, D.C. $1.59 

Selected Contents: Fatigy 
Characteristics of Titanium ayj 
Titanium Alloy Rod at —40 FP 
Room Temperature, and 600 ? 

-A.L. Blank and J.H. Port: Basi 
Study of The Behavior of Titarj.- 
um Alloys Under Repeated Load 

E.. D’ Appolonia; Effect of Strain 
Rate on The Creep and Tensile 
Performance of Titanium Alloys 
—D.R. Luster, W. W. Wentz, au 
J. P. Catlin; Intermediate Ten- 
perature Creep and Rupture Be. 
havior of Titanium and Titanium 
Alloys.—J. W. Freeman, J. J. 
Gluck, and H. M. Burte; Cree 
Rupture Behavior of Titanium ant 
Two of Its Alloys at High Ten- 
peratures. —L. S. Richardson ani 
N. J. Grant; Tensile and Impact 
Properties’ of Ti-75A Over 
Range of Temperatures.—L. Sam 
and A. Opinsky; Effect of Strain 
Rate, Temperature, Notches and 
Hydrogen Content on the Mechar- 
ical Properties of High-Purity 
and Commercial-Purity Titanium 
and RC-130A. Alloy.—G. A. Let 
ning, C. M. Craighead, and R. |. 
Jaffe; High Strength Titanium 
Alloys of Good Ductility an 
Toughness.—S. Abkowitz; Sut 
mary.—L. D. Jaffe. 

High Temperature Alloy Invest" 
gation of Axial Loading Fatigu' 
Properties of Heat-Resistant 4! 
loy N-155. University of Minne 
sota, Minnneapolis, Minn. (0 
tract No. AF 33(038)-18905. 
Order separate parts described be 
low from Library of Congres 
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wHERE CAN YOU USE THIS 


NEW PLASTIC MATERIAL* 


WITH THESE PROPERTIES? 
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IRRATHENE 








Nn and ) 
40) 
F WITHSTANDS TEMPERATURES AS HIGH AS 200°C... RESISTS STRESS CRACKING 
OU) eo : ; — , ; a a as ‘ 
.. for limited time; continuous temperature limits range from The G-E irradiation process eliminates environmental stress crack- 
Basic 105°C to 125°C. The two sheets of film above were exposed to tem- in an important problem in polyethyiene cable, for example. 
g Pp Pp pol} 


peratures of 150°C for 5 minutes; the G-E Irrathene irradiated Here two .125” pieces were bent sharply in a detergent solution to 
polyethylene film on the left does not melt, while the ordinary induce environmental stress cracking. Ordinary polyethylene 
polyethylene on the right has melted and flowed to twice its (right) fails completely, whereas Irrathene has not even begun to 
original length. craze. 


1tani- 
Load 


Strain 





ensile 
\lloys, 
z, and 
Ten- 
e Be. 
nium 
J. V 
Creep 
mM and 
Ten- 
n and 
mpaci 
er 
Sama 
train 
; and 
chan- : 
urit) "3 <a : gts 
nium Pama : 
Len- SHRINKABLE GRADES FOR ENCAPSULATION MOISTURE AND CHEMICAL RESISTANCE 
R | G-E Irrathene tape, grade 210, can be wound on irregular shapes _Irrathene tape and film is virtually impervious to moisture, includ- 
+ such as electrical coils, pipe fittings, etc., then heated and shrunk ing direct immersion. And, being chemically inert, it successfully 
nium around the object and over the ends to provide a tight, form-fitting, resists most ordinary chemicals. 
and thermally sealed encapsulating layer. 
Sum: 
Along with the special properties described above, G-E Irrathene 
, irradiated polyethylene also retains all the outstanding properties 
vest: of regular polyethylene, including excellent dielectric characteristics. 
tigue To help you apply G-E Irrathene in your product or process, we have 
b Al. prepared a special technical report; why not write today for your 
\ copy and an evaluation sample to: Sect. 504-3, Chemical & Metal- 
Inne- lurgical Division, General Electric Company, Pittsfield, Mass. 
Con- 
3908 Progress /s Our Most /mportant Product 
odd be- 
a GENERAL ELECTRIC 
», 374 
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Here’s an important message 


for Y°O°-U: about Y°-M-E- 


YME—Young’s Modulus of Elas- 
ticity—is one of the most impor- 
tant characteristics of any metal 


used in structural components of 


machines used for precision work. 
lt determines the extent to which 
those parts will deform under a 
given load. 








Same load—less deflection 


No substance is without deformation 
under load, but Kennametal* deflects 
less than 40% as much as the hardest 
steel, because the YME of Kennametal 
is near 90 million psi while that of steel 
ie approximately 30 million. 
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Same deflection—greater load 


Put another way, the high YME of 
Kennametal means that you can load 
Kennametal parts about three times | 
as much as similar parts made of steel... | 
an important factor in precision work 





Same deflection—same load 
—less material 


Or, if deflection and loading are accept- 
able, a Kennametal part will require 
less material. Thus, machine elements 
may be miniaturized——with an attend- 
ant increase in economy, compactness 
and convenience. 


...here’s how designers have interpreted 
the YME of KENNAMETAL‘ to their problems 


The following are a few instances where 
designers solved production problems 
with Kennametal because its high 
YME, plus its high density, minimizes 
deflection, chatter, weaving, wear and 
dampens vibration. 


= at a 


An automotive manufacturer, for ex- 
ample, switched to solid Kennametal 
for grooving tool blades used in cutting 
piston ring grooves in aluminum alloy 
pistons . . . jumped cuttings between 
resharpenings from 800 to 18,000 pis- 
tons. Apparently, the longer wear re- 
sulted from the elimination of weaving 
due to Kennametal’s high YME. 


OSX 


Kennametal pins for knurling tools 
showed no wear or deformation (fig. 3) 
under increased production speeds and 
feeds, which shattered the steel pins 
generally used (fig. 2); steel pin im- 
bedded in knurl, (fig. 1). 

















Kennametal grinding quill cuts deflec- 
tion, speeds up the grinding of I.D. of 
cylinder liner for plastics compressor, 
and provides greater accuracy of ma- 
chining. 


Perhaps the answer to your 
‘idea problem’’ is here, too 


This characteristic high YME of Ken- 
nametal, in addition to its extreme 
hardness, high strength and resistance 
to corrosion and abrasion, is being 
utilized to great advantage in a variety 
of applications. Perhaps it can be the 
means of getting YOUR idea into pro- 
duction. Why not send for additional 
information? Write to KENNAMETAL 
Inc., Latrobe, Pennsylvania. 


*Kennametal is the registered trademark of a series 
of hard carbide alloys of tungsten, tungsten-titanium 
and tantalum, 5537 


INDUSTRY AND 





METAL 


in Progress 
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ber of each part ordered 

Part 1. B. J. Lazan an F. p, 
Money. Mar. 1953. PB 116397 9 
pp, diagrams, graphs, table. Mi. 
crofilm $2.25, Photocopy $4.00. 

Dynamic creep and rupture data 
are presented on N-155 at room 
temperature and 1000 F., corre. 
lated to some extent with prior 
work. Temperature increases wer, 
observed in certain temperature 
and stress ranges immediately 
after the application of alter. 
nating stress to a _ test speci. 
men. These are discussed jn 
terms of the internal damping 
capacity of the material and the 
possibility of utilizing these ob. 
served temperature increases as 4 
qualitative indication of damping 
is suggested. 

Part 2. Exploratory Investiga- 
tion of The Effect of Tempera- 
ture, Time, and Stress on Frac- 
ture Characteristics and Metal- 
lographie Structure of N-155 and 
Hardness of N-155 and S-816 
Fred W. De Money. Feb. 1953 
PB 116828. 42 pp, photos, graphs, 
table. Microfilm $2.75, Photocopy 
$6.50. 

An exploratory study of effect 
of the test variables on the macro- 
scopic appearance of the fractur 
surface was continued. Fractur 
profiles were investigated micro- 
scopically and an attempt made to 
quantitatively analyze the nature 
of the fracture profile. From this 
analysis is shown that the tend- 
ency for an intercrystalline frac 
ture to occur decreases with in- 
creasing stress ratio. Investiga- 
tion of the metallograpic struc 
ture and hardness of unstressed 
N-155 verifies prior work concert- 
ing the precipitation hardening 
characteristics of this material 


High Temperature Fatigue Pro): 
erties of Temperature-Resistat! 


Materials Under Tensile and Com- 
pressive Fatigue Stress. B. /: 


Lazan and E. Westberg. Syracus' 


University, Syracuse, N. Y. Nov. 
1952. PB 116823. 45 pp, phot 
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NOW—Still More Effective Machine Loading 
With New, Simplified Sched-U-Graph System 


Profit-conscious manufacturers 
have long recognized the value of 
an effective system of machine 
loading. They have also long rec- 
ognized that the most effective 
system of machine loading is 
based on the Remington Rand 
Sched-U-Graph. 

Now, a new, simplified Sched- 
U-Graph System gives you more 
accurate and precise machine 
loading than ever before. With 
this new system your machine 
loading will be divided easily into 
two phases: Rough Machine 
Loading, for scheduling opera- 
lions as far into the future as is 
deemed practical; Fine Machine 
Loading, for scheduling in 
minute detail those operations to 
be undertaken in the next two 
Weeks. 

This new system accomplishes 
all the following: 

1. Indicates available machine 
Capacities for handling any new 
work that arrives. 

2. Reveals and locates bottle- 
hecks and lags. 


For more 


3. Assures proper sequence of 
shop orders to meet schedules, 
thereby keeping Work-In-Pro- 
cess Inventory at a minimum. 

4.Controls production by 
measuring performance against 
an established plan, resu!ting in 
better customer service and lower 
costs. 

In short, the Remington Rand 
Machine Loading System solves 
the problem of how to get the 
greatest possible production re- 
turn for each dollar you invest im 
machines, men, and facilities. At 
a glance, this system, utilizing 
visible charting, tells you the load 
ahead of each machine, work 
station, or machine center...the 
jobs that constitute that load... 
all scheduled starting and com- 
pletion dates... how much free 
machine time is available, and 
when it is available. All the bene- 
fits and methods of the new 
Remington Rand Rough & Fine 
Machine Loading System are ex- 
plained fully in our new free 
folder. Write today for KD738. 


Cut Production Costs 
With Closer 
Inventory Control 


Tire absence of complete control 
of manufacturing inventory re- 
sults in needless wastes of time, 
labor, money, and facilities. You 
can eliminate these wastes by 
switching now to the Remington 
Rand System of Inventory Con- 
trol for Manufacturers. 

Profit-eating overstocks mean 
increased investment and ex- 
pense, more space for storage, 
deterioration and obsolescence. 
Understocks mean lost sales and 
extra expense for “rush” orders 
and emergency buying. 





For your guidance, Remington 
Rand offers a new illustrated 
booklet, “‘Inventory Control For 
Manufacturers,” which contains 
all the most modern and effective 
techniques for controlling inven- 
tory and thereby reducing invest- 
ment in material and clerical rec- 
ord-keeping costs. Circle KD406. 


Flemington. Brand. 


DIVISION OF SPERRY RAND CORPORATION 


Room 1823, 315 Fourth Ave., New York 10 | 
| Yes, I'd like to have the literature circled. | 
| KD738 K D406 | 
I Name__ iene : 
| Title. 
Company_ : 
| Address 
| City Zone State — | 
4 _— Profit-Building IDEAS For Desineetann all 


information, turn to Reader Service Card, Circle No. 444 
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Newly developed grips and m. 
| chine improvements are describe; 
for fatigue loading under direc 
| stress (tension-compression) ya 
| tios of alternating to mean stress 


from zero to infinity. Data ap -_ 
| presented to indicate the un. 
| formity of stress distribution Dos- Spr: 











sible with these grips and a 5 
curacy of the average stress. Dy.- | give 
namic creep, rupture and ductility | 20 | 
data are reported on N-155. 
S-590 and Vitallium at 1350 F & = 
Product of Hotpoint Co.. and 1500 F, under direct stress all 
Chicago 12, Illinois combinations from static to ree plas 
versed loading. Unit 
D..; , | Be 
Vuring the last fifty years, the Hotpoint Company has pioneered | Magnets Soft Magnetic Material a 
in the development of the electric range to its present highly Ninth quarterly progress report, He of tl 
refined state. Naturally, dependable regulation of oven tem- under Contract No. W-36-039-s. Wa sttic 
peratures is essential to efficient operation. Therefore, the 38243 covering period Mar. 1, ¥- 
Hotpoint range depends upon Chace Thermostatic Bimetal as an 1951 to May 31, 1951, by J. P wir 
integral part of the temperature controlling thermostat. | Martin. Allegheny Ludlum Steel the 
The Hotpoint thermostat functions to control oven heat by two Corp., Brackenridge, Pa. Jun re 
means: an oven-mounted sensing bulb reacts to a preset tem- 1951. PB 116831. 51 pp, graphs, nei 
perature by the expansion of contained fluids which impart a tables. A vailable from Library of ing 
force on the expansible and contractible bellows assembly (A), C sas tat sla ig Board Proj- , ors 
and on the operating blade (B), to break the circuit of the double pt apenas. SF are 
pole contacts (C), with a snap-action. | | The sia i 0 of 2 mil striy rma 
Since much of the fluid contained within the bellows assembly | cold rolled 98% includes results = 
is exterior to the oven and subject to the expansion and con- on the effect of temperature on HB chi 
traction effects of extraneous temperatures, Chace Thermostatic the recrystallization in a magneti p tou 
Bimetal (D) is employed in a section of the operating blade to field as determined by D. C. hvs | aa 
function as an automatic compensator for eliminating the effects | teresis loops and magnetization ia 
of undesired temperature sensing. Its flexing adds to or sub- | curves. The effects of heat treat: cor 
tracts from the forces of curvature of the operating blade de- ment and metallurgical histors ing 
pending upon whether the temperature is below or above the on the san caret 44, critical ere 
design base— average room temperature. tapes Sa Spates iy Wild of — Fo 
ous alloys of cobalt iron from 36- 0 
Prolonged oven operation will cause a temperature build-up 74%. cobalt are described. Data on a 
in the range backsplasher (as high as 200° F.) so that the range, the anomalous results of A.C. core Pl; 
if not provided with a compensating Chace Thermostatic Bimetal loss measurements of Deltamax thi 
element, would supply temperatures some 120° F. lower than annealed in a magnetic field are a 
desired. reported and discussed. ok 


Write now for our free booklet containing design and 


application data for the 29 different types of Chace Ther- High Temperature Creep Some pl 
mostatic Bimetal. Fundamental Experiments on High 


Temperature Creep. John E. Dorn. 
University of California, Institute 


W. M. CHACE co. of Engineering Research. Minerals 

; , Research Laboratory, Berkeley, 
Theunostalic Bimedlal & | Calif. Apr. 1954. PB 116837. 6° 
1615 BEARD AVE., DETROIT 9, MICH. | wp, photos, graphs, tables. Avail- 
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Sprayable plastisol 
gives smooth coating 
20 mils thick or thicker 


Large equipment can now be protected 
with vinyl plastisols. Application lim- 
itations have been overcome by a 
plastisol compound developed by 
United Chromium. Unichrome Coat- 
ing 5300 makes the spraying of plasti- 
sol protection a practical and easy 
matter. No longer need the advantages 
of these heavy duty materials be re- 
stricted to objects of dippable size. 

Unichrome Coating 5300 builds a 
protective film up to 20 mils thick in 
one coat. This is at least 5 to 20 times 
the thickness of ordinary coatings. 
Multiple coats can do many of the jobs 
for which plastic and rubber sheet ma- 
terials are generally used. With Coat- 
ing 5300, protection is free from pores 
or seams. 


UNIQUE PROPERTIES 


Plastisols are viscous viny] liquids that 
take on a rubbery look and feel when 
baked at 350° to 365°F. They form 
chip-proof coatings with exceptional 
toughness and high dielectric strength. 
Since Coating 5300 is a vinyl material, 
it withstands acids, alkalies, salt solu- 
tions and a host of other chemicals and 
corrosives that attack ordinary coat- 
ings and the underlying metal. 


OTHER PLASTISOL COMPOUNDS 


For other methods of application such 
as dipping, electrostatic spraying, or 
roller coating, Unichrome Series 4000 
Plastisols offer coatings controllable in 
thickness from 3 mils to 3/16-inch. 
From the hundreds of formulations 
available, almost any requirement in 
plastisols can be met. 

More information on the features of 


plastisols outlined in Bulletin VP-1. 
Send for it. 


UNITED CHROMIUM DIVISION 


METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N. Y. 
Waterbury 20,Conn. © Detroit 20, Mich. 
Chicago 4,1. © Los Angeles 13, Calif. 
In Canada: 
United Chromium Limited, Toronto 1, Ont. 
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Chromating of zinc gives a desirable finish 


Protection, economy and good quality 


achieved through use of Unichrome Dip 





Economical, clear chromate finishing is being assured at the plant shown here because the chromate 
dip is matched both to the product and to the method of operation. 


By chromate treating zinc, various 
finishes can be produced, includ- 
ing chromium-like clear, irides- 
cent yellow, gold, brass, olive drab 
and black colors. But there’s more 
to these finishes than meets the 
eye. 

There’s greatly increased cor- 
rosion resistance for zinc plated 
steel or zinc die castings. There’s 
also the ease with which the fin- 
ishes are produced; the low cost 
per sq. ft. of area treated; the fine 
paint-base they form. In short, 
chromate finishing offers both a 
quality finish and an economical 
one. 

MATCH PROCESS TO PRODUCT 
In operation, the chromate solu- 
tion not only creates a corrosion 
resistant finish, but it also strips 
away some of the finish just 
formed. This chemical activity de- 
termines thickness of the chro- 
mate finish, and therefore its cor- 
rosion resistance. It governs color 
and eye appeal, as well. 


For more information, turn to Reader Service Card, Circle No. 431 


Composition of the chromate so- 
lution, and time it acts on the zinc 
affect results. Even intricacies in 
shape of the product can affect 
uniformity of the finish. 


RIGHT SOLUTION— RIGHT FINISH 


The problem then is to get the one 
right chromate dip solution for the 
operation — the one that matches 
the needs of the product and the 
production setup and thereby as- 
sures satisfactory results and sim- 
ple, trouble-free operation, 

United Chromium is a good 
source to contact for chromate fin- 
ishes. The unusually wide line of 
Unichrome Dips permits excellent 
matching to satisfy all the require- 
ments — corrosion resistance, eye 
appeal, color, type of production 
equipment used, and specifications 
which must be met. 

Write for specification chart 
giving details on Unichrome Dips 
for all chromate treating opera- 
tions. 
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GAS ATMOSPHERES’ NITROGEN GENERATOR 
PRODUCES GAS FOR WORLD’S LARGEST 
BELL TYPE FURNACES. . 


To increase furnace payload and yet 
retain perfect atmosphere protection one 
of the nation’s foremost producers of rod 
and: wire recently set into operation the 
three largest diameter bell type anneal- 
ing furnaces ever built. 

These furnaces — designed and built 
by the Lee Wilson Engineering Co., Inc., 
are a full 108” in charge diameter, capa- 
ble of annealing three stacks of 48” 
diameter rod coils. 

To make certain of getting a depend- 
able supply of nitrogen Lee Wilson en- 
gineers equipped the instalation with a 
4000: c.fh. (Gas ASHDEpEteS Nitroges 
Generator, 

Gas Acmospheses’ engineers know 
metals and metal annealing. In fact, the 
nation over, wherever you find modern, 
efficient annealing, chances are the gas 
generation equipment was designed and 
built by Gas Atmospheres. 

So, if you're thinking of annealing 
under a protective atmosphere, or your 
present generation equipment gives you 
cause for concern, why not call in a Gas 
Atmospheres’ field engineer? He'll be 
glad to talk over your requirements 
with no ort 












Neat, compact 4000 c.f.h. Gas Atmospheres Nitro- . 
gen Generator that supplies all the gas required 
to run three large furnaces described above. 


For more information, turn to Reader Service CarJ. Circle No. 408 
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Contents Noted 


Reports ... 


able from Library of ¢ Nares 
Publication Board Projee W no} 
—. uw * Micro} 
Photocopy $9.00. 


naton 


At high temperatures, the cree, 
strain %, appears to be a function, 
of a temperature (T) compensat, 
time (t) namely t@—AH/RT, a 
the stress. X-ray analyses an) 
plastic properties reveal that th, 
same structures are developed a; 
the same values of t@—AH/RT 
following creep at the same stres; 
Contract N7-onr-295, Task orde 
II, NR-031-048, 35th technical re. 
port. Prepared for presentation aj 
the International Conference op 
Creep and Fracture of Metals at 
High Temperatures, held under 
the auspices of the National 
Physical Laboratory in Tedding- 
ton, Middlesex, May 31 to June ?. 
1954. 


Aluminum Plate at High Tem- 
peratures Preliminary Investiga- 
tion of The Compressive Strength 
and Creep Lifetime of 2024-T3 
(formerly 24S-T3) Aluminum A\- 
loy Plates at Elevated Tempera- 
tures. Eldon E. Mathauser and 
William D. Deveikis. June 1955 
(NACA RM L55E11b). 12 pp 
diagrams. Available from Nationa 
Advisory Committee for Aeronau- 
tics, 1512 “H” St., N.W. Washing- 
ton, D.C. 

The results of elevated-tempera- 
ture compressive strength and 
creep tests of 2024-T3 (formerly 
24S-T3) aluminum-alloy _ plates 
supported in V-grooves are pre- 
sented. A relation previously de- 
veloped for predicting plate com- 
pressive strength at room tem- 
perature was satisfactory for de 
termining elevated temperature 
strength. Creep-lifetime results 
are presented for the plates in 
the form of master creep-lifetime 
curves using a time temperature 
parameter. A comparison is made 
between tensile and compressive 
creep lifetime for the plates, and 
the magnitude by which the de- 
sign stress is decreased because 
of material creep and loss 0! 
strength due to exposure at ele- 


vated temperatures is indicated. 















fere’s the most convenient way 
to make Refractory Concrete: 
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'l’S THAT SIMPLE—Castable Refractories completely furnace walls, door linings and special shapes. There’s 
eliminate the need of finding suitable aggregates... no volume change to bother about. Build heat re- 
and grading them to the right sizes. Packaged Cast- sistant floors, furnace walls, arches and hearths— 
ables come to you with Lumnite* calcium-aluminate Refractory Concrete withstands severe thermal 
cement and selected aggregates already mixed— shock, resists spalling. 
needing only addition of water. The resulting Refrac- In fact, you’ll find Castables tailor-made for speed 
tory Concrete reaches service strength in 24 hours and convenience on many Refractory Concrete jobs. 
or less. Handy for repairs, too. 


This convenient way of making Refractory Con- 
crete speeds work and cuts labor costs. It simplifies 
tough jobs—and some Castables are suitable for use 
at temperatures of 3000°F. or higher. 


CASTABLES to meet specific temperature and insulation | 
requirements are made and distributed by leading | 
manufacturers of refractories. For further informa- | 
tion, write to LUMNITE BUREAU, Universal | 

REFRACTORY CONCRETE made with Castables is the Atlas Cement Company (United States Steel 


adaptable refractory. Easy to place in any size or shape. Corporation Subsidiary), 100 Park Avenue, New 


No cutting or fitting necessary when you pour York 17, New York. 


**LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


IESG LUMNITE for INDUSTRIAL CONCRETES = 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
AUGUST, 1955 e« 4195 

















UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station 


For more information, turn to Reader Service Card, Circle No. 433 















Quality 


POLYPENCO® 


SHAPES 


Nylon Parts at Lower Cost... 


Fabricate From POLYPENCO Shapes 


® Take the uniform high quality of POLYPENCO Nylon Shapes... add 


fast, economical machining on your standard metalworking equipment 


.and you 


have an unbeatable combination giving you highest 


quality nylon parts at low cost. Here’s why: 










Better performance starts with better quality: 
POLYPENCO Nylon Shapes are manufactured under 
rigid controls to assure absolute uniformity in every 
piece, every order. 


POLYPENCO Nylon is supplied in standard shapes of 
rod, strip, tubing, tubular bar and slab. On standard 
metalworking tools you fabricate your own parts— 
rapidly, economically. 


You save costs of molding dies, get greater design 
flexibility, fabricate to close tolerances. Machining is 
easy, requires no special operator training or skill. 


No costly delays in your production schedules... 
POLYPENCO Nylon Shapes are carried in stock, avail- 
able for immediate delivery in stock sizes. 


Technical bulletins and prices mailed promptly 
in answer to your request. 


When Parts Call for Nylon Specify POLYPENCO! 


THE POLYMER CORPORATION of Penna. « Reading, Pa. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


a) S23 ide nylon, teflon* and other non-metallics 


#.. PONT TRADEMARK 


For more information, turn to Reader Service Card, Circle No. 439 
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NEWS OF ENGINEERS 
Rudolph Furrer has been 1 


1€ Vice 
president in charge of manufactyy. 
ing and engineering, ACF Industries 


Inc., and also has become presiden; 
of the company’s Nuclear Energy 
Products Div. 

William H. Eisenman, secretary of 
the American Society for Metals 
since 1918, has been named an hop. 
orary member of the Iron & Steg 
Institute of Great Britain. 


Vernon R. Degner has joined Barry 
Controls Inc. as a section engineer, 


Dr, Joseph J. Coleman has been pro- 
moted to vice president of engineer- 
ing, Burgess Battery Co. 


Charles W. Mote has been appointed 
plant manager of the Dodge Forge 
Plant, Dodge Div., Chrysler Corp, 
Jack L. Bowers, Jack Mason and Dr. 
Marvin Stern have been appointed to 
the staff of the vice president of 
engineering, Convair Div., General 
Dynamics Corp. 

C. S. Walton, formerly staff metal- 
lurgist, Crucible Steel Co., has been 
named chief metallurgist at the com- 
pany’s Midland, Pa., works. 

Dr, C. E. Kircher has been mat 
manager of research, Detrex Corp. 
Harold Ruehl has been named assist- 
ant chief engineer, Erickson Tool Co 
Arthur L. Clements, Jr. has joined 
the sales engineering staff of The 
Glastic Corp. 

Edward C. Jupa has been elevated 
to senior design engineer, Armour 
Research Foundation of Illinois In- 
stitute of Technology. 

Claude H. Leland has been made as- 
sistant chief engineer, Industrial 
Heating Equipment Co. 

Fred H. Johnson has been appointed 
engineering consultant to the vice 
president in charge of planning an¢ 
administration, Inland Steel Co. Oth- 
er new appointments by the com: 
pany include S. W. Benson II as a5 
sistant chief engineer in charge of 
flat products and shape products en 
gineering, T. W. Myhre as assistant 
chief engineer in charge of primary 
products, operating services and Set 
vices engineering, C. B. Pound 4s 
shape products engineer, and fk. 
Hogue as flat products enginee’. 


(More News on p. 198) 
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WRITE TODAY 
For These Publications 


: SPECIAL STEELS FOR IN- 
USTRY ... 16 pages of essential 


data the proper selection and 
appl on of principal AL special 
7 oducts: stainless, tool and 
elect steels and sintered carbides. 
2.1 LICATION LIST. .a 


con 
tic 
tec 
ha: 
Ve 


: listing of all AL publica- 
oth technical and non- 
| (over 100 in all), with a 
rder form for your con- 


»DRESS DEPT. MM-68 
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SAO OLD LDL PLL PLL ILLIA AAP LAL 


FIRST COST can be the LEAST COST 


if it’s the LAST COST 


First cost is never the whole story. Length 
of service and cost of upkeep are equally 
powerful factors in determining the life- 
time cost . . . the real cost of an object. 

Nor does it have to be something glam- 
orous. Even such everyday things as kitchen 
garbage containers and work surfaces, mix- 
ing bowls and flour sifters, etc., are trans- 
formed when they're made of Allegheny 
Metal. They look better, clean easier, last 
many times longer. That's because no other 
metal is at once as hard and strong, as 


Make it BETTER-and LONGER LASTING-with 





resistant to wear and corrosion, as stainless 
steel. Even where the use of Allegheny 
Metal results in higher first cost (and quite 
often it doesn’t!) it is sure to cost far less 
in the long run. 

Does that give you ideas about adding 
new sales appeal to your product? Or reduc- 
ing maintenance, repair and depreciation 
costs in your equipment? If so, our engi- 
neers are ready to help you work them out. 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 








Allegheny M 


Warehouse stocks carried by all Ryerson steel plants 


etal ( 


Wad 5399C 
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1. Novoply surface is remarkably flat, and its mosaic-textured look makes it a handsome panel 


for decorative use. 2. Top and bottom surface plies are precision-made wood flakes. 3. Center 


ply is of specially graded wood chips. Both flakes and chips are resin-coated and -impregnated. 


SEE HOW THIS 


3-ply wood-plastic laminate fits 
in with your design ideas! 


United States Plywood’s NOVOPLY is rigid, super-flat, easy to work, 
mechanically strong, has tremendous design potential 


SEND FOR FREE SAMPLE AND ENGINEERING DATA BOOKLET—Test it yourself! 


What is Novoply? Novoply is a 3-ply 
panel composed of faces of specially 


prepared wood flakes and a core of 


wood chips, all resin-impregnated, and 
molded under heat and pressure to 
make a very dense, hard, flat panel. 
Novoply advantages. It’s tremen- 
dously strong, stiff, highly water-resist- 
ant, with unusual dimensional stability 
in all directions. Novoply is very stable, 
expanding and contracting less than 
0.3% even under conditions of extreme 
humidity. It’s good both sides, glues 
readily, fabricates easily, is well ad- 
apted to modern, high-speed wood- 


toh 
NOVOPLY’ 


by Weldwood 


A product of 
United States Plywood Corporation 
World’s Largest Plywood Organization 
87 Distributing Units in Principal Cities 


working equipment. Its moisture re- 
sistance and 3-ply construction make it 
extremely flat and warp-resistant. 
Novoply is being used as a core stock 
for high-pressure laminates such as 
Micarta®, as a core for veneered fur- 
niture, as practically warp-free sliding 
doors for closets, as wall paneling and 
counter fronts, and for decorative uses 
and sliding doors in furniture. 
NOVOPLY PANEL SPECIFICATIONS: Thickness: 4”; 
Sizes: 24” x 72", 24” x 96", 30” x 48”, 30” x 60”, 30” x 
72", 36" x 72", 48” x 48”, 48” x 72", 48” x 84", 48” x 96"; 
also cut-to-size for volume users from panels 6 x 12’ and 
4’ x 16’. Available in %”, Ye", 'Yig”, 1” thicknesses, sizes 


48” x 96”, and other sizes. Important Note: Only slight 
extra cost for long-length Novoply panels up to 16’. 


MM-8-5 


United States Plywood Corporation 
Weldwood Building 


55 West 44th St., New York 36, N. Y. 


RUSH my free sample of Novoply, and engineering data 
booklet detailing results of Novoply tests conducted by a 
famous independent research and testing laboratory. 


For more information, turn to Reader Service Card, Circle No. 454 
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Allen Leroy Emptage has } 
head of Interchemical Corp 
Engineering Department. 


Made 


‘entrs 
vid 


C. Roger Sutton has joine 
velopment and 


De 
Research Diy, 7 


International Nickel Co., 


member of the Stainless ] a) 
Heat Resistant Alloys S& n. Th 
the same division of the 


npany. 
M. D. Bellware has become a mew. 


ber of the Welding Group of the 
Technical Service Section, a 
M. Petryck has been made a reseapy 
metallurgist in the Welding Sectio, 
of the Research Laboratory 


ad Leon 


Donald E. Wingate has been give, 
the duties of chief engineer, Ipse; 
Industries, Inc. 

Edward P. Gebhard has been name; 
technical director, Defense Products 
Div., The M. W. Kellogg Co. 

QO. A. Olson has been promoted to 
assistant director of research, La- 
clede-Christy Co., Div. of H. K. Por- 
ter Co., Inc. 

James L. Oberg has joined Metal é 
Thermit Corp. in the capacity of 
technical advisor. 

Arthur B. Warner has been advancei 
to chief engineer, Minnesota Rubbe: 
and Gasket Co. 

Donald Storey has been named vice 
president in charge of manufactur- 
ing and Paul E. Sanford, vice presi- 
dent in charge of engineering, 
Molded Fiberglass Co. 
Emory W. Worthington 
appointed vice president-engineering, 
George F. Motter’s Sons. 


has beer 


R. P. Lee has been made senior en- 
gineer in charge of corrosion and 
materials engineering in the Devel- 
opment and Engineering Depart: 
ment, Titanium Div., National Lead 
Co. 


James C. Hoiby has been placed in 
charge of the newly reorganized En- 
gineering Div., D. W. Onan & Sons 
Inc., as vice president-engineering. 


Clyde B. Faverty has been named 
director of manufacturing, Pullmar- 
Standard Car Mfg. Co. 


A. B. Kennison has been elected 4 
vice president of Servel, Inc., and 
will serve as the company’s coord! 
nator of research and product de- 
velopment. 

H. I. Wolff has been given the 
newly-created post of assistant mal 
ager, Manufacturing - Development 
Department, Shell Chemical Corp. 


Benjamin F. Shepherd, chief metal- 
lurgist, Ingersoll-Rand Co., has ee? 


ENGINES TI 





THRUST for jet-assisted take-offs... 


Speer graphite (Grade 3474) forms this nozzle insert, the 
business end of a JATO rocket tube for assisting aircraft 
take-offs. 


Graphite was used because it can take the full thrust of 
super-hot blast gases without warping the critical shape of 
the rocket orifice. And, its thermal coefficient of expansion 
remains very low at high temperatures while its strength 
actually increases up to 5432° F. 


The parabolic contour of the nozzle’s inner surface would 
pose a difficult fabricating problem with most high-tempera- 
ture materials. But this complex shape is easily machined 
from graphite within tolerances of + .005”. 


If you are searching for a material to meet special design 
requirements look to Speer and Carbon. For example: con- 
sider carbon for its electrical characteristics (in brushes, 
resistors and contacts), its chemical inertness (in containers 
and liners), its quality of self-lubrication (in bearings). And 
remember to call on Speer for the latest advances in the field 
of carboneering. 
































Graphite nozzle insert Orifice of insert is Cut-away view shows 
showing smooth contour shaped to deliver max- unusual machining re- 
of inner surface. imum thrust. quirements. 


You be the judge of carbon’s versatility 


Poe are 


Carbon can be: 


Sawed 
Drilled 
Milled 
Broached 
Turned 
Planed 
Hobbed 
Ground 
Molded 
Extruded 


i 


For more information, turn to Reader Service Card, Circle No. 466 


Carbon has: 


High corrosion resistance 
High heat transfer 

Low electrical resistance 

High thermal shock resistance 


Carbon is: 

Not wetted by molten metals 
Non-warping 

Chemically inert 
Self-lubricating 


St. Marys, Pennsylvania 
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awarded the honorary deg 








tor of science from Laf: 
lege. 

D. Lorin Schoene has b 
director of research a1 elor 
ment, Naugatuck Cher : ~ 
United States Rubber Co | 
Chittenden has been ma 
tion manager for the san 
L. W. Buechler has been appoini, 
chief engineer, Vickers Electric pjy. 


Dudley 
Produe. 


CHAMPION 


‘o}mialel—ma'.e)emmaal= 


division, 


VVA =i mb) (cm =] ml en gle) e) — sl Soeciaes es 


has been named 
director of research and Robert ; 
Sherwood, assistant director of ». 
search, Worthington Corp. | 


of the:Future... LODAL. 





Be news of | COMPANIES 


Whatever your requirements in an are 
welding electrode, CHAMPION’S Re- 
search and Engineering have designed a 
product that is tops in its class. 

All CHAMPION ELECTRODES, whether 
MILD STEEL © IRON POWDER CON- 
TACT © LOW ALLOY - HIGH TENSILE 
e LOW HYDROGEN ©@ STAINLESS 
STEEL or HARD SURFACING have 
built in quality and excellence of 


performance. OBR 


We are especially proud in bringing to the fabricator CHAMPION 





| American Brake Shoe Co. has Dur- 
chased The Denison Engineering (y, 
Denison now becomes a_ wholly- 
owned subsidiary of Brake Shoe. 
Anaconda Copper Mining Co, ha; 
changed its name to The Anaconda 
Co. 


Cory Corp. has acquired a factory 
building at 2010 S. Marshall Blvd, 
Chicago. The new plant facility wil 
be occupied principally by the con- 





any’s Service D t . 
CROLOY ELECTRODES which greatly minimize all of the = ee Se — a 
problems formerly encountered in welding of chrome-moly steels. np ins Inc., purehased in Nov, 
They offer — 1954, by The Dow Chemical Co, and 


; ’ : ; operated since then as a subsidiary, 
Exceptional ease of handling in all positions. Highest possible has been absorbed by the parent 


mechanical properties} both as welded and stress relieved. Pass | company. 
the most rigid radiographic examination. Reduce the former 


ae ae i | Michigan Steel Casting Co. has ac 
rigid restrictions on pre-heat and post-heat. | quired Standard Alloy Co. The nam 


of the merged companies has become 
Michigan-Standard Alloy Casting 











Co., with Standard Alloy moving its 
Fer the . full story operations, patterns and certain of 
on CHAMPION the production personnel into the 
CROLOY or any of larger plant at Detroit. 
i ‘ aera Satan H. K. Porter Co., Inc., has purchased 
ELECTRODES mail Vulcan Crucible Steel Co., and 
your letterhead re- the latter company will be operate¢ 
on by “e » as a division of Porter. 
‘ United States Steel Corp.’s Products 
Div. has begun operation of its new 








steel container plant in Pennsauken P 

Township, near Camden, N. J. 

United States Hoffman Machinery 

Corp. has purchased Intercontinental 

Manufacturing Co., Inc. 

The American Gear Manufacturers 

Assn. has elected Marvin R. Ander 

) , , son, executive vice president of Mich- 
’ a eee ek ee @ igan Tool Co., as president. 

3, et ites pial a Cy a 41 (News of Societies on p. 202) 





For more information, turn to Reader Service Card, Circle No. 463 
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When speed 
1s amportant— 


LET TORRINGTON MAKE 
YOUR SMALL PRECISION PARTS 


You can count on Torrington to deliver your small 
precision parts promptly—and exactly to your 
specifications of tolerances, temper, hardness and finish. 


Whether you order a hundred or a million pieces 
we can produce them faster, better and for less than 
you can make them yourself. Send a sample part or 
your blueprint for our quotation. And ask for our 
Condensed Catalog which shows many of the parts 
we can make at significant savings. 


THE TORRINGTON COMPANY 


Specialties Division 
777 -Field Street, Torrington, Conn. 


TORRINGTON //// METAL PARTS 


Makers of Torrington Needle Bearings 





For more information, turn to Reader Service Card, Circle No. 432 


AUGUST, 1955 ¢ 201 




















which permits speeds and 




















































feeds that would burn 
up yesterday’s best, yet 
seem to run on and on 


with little sign of wear... 


cold rolled 


strip steel 


can help you save 
time and cut tool costs 





Frequently, CMP can do as much and more 





to help you save time and cut tool costs as 
modern tools themselves. 


By processing cold rolled strip steel to re- 
stricted specifications, it often is possible 
to develop working qualities that will permit 
forming operations to be speeded up as much 
as 25% without increased tool wear. 





Again, qualities may be imparted to the steel Ay 
which will permit simplification of tooling, and 
even elimination of operations. 
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And, always, because of the customary dimen- x 
sional precision of CMP Cold Rolled Strip en 
Steel, there is more footage per coil : 
fewer coil replacements are required on auto- &4 
matic-feed operations . there is less tool . = 
wear ... fewer stops for tool changes and a 
assembly is speeded. a 












z You are invited to use CMP’s experience along 
on this line with a view to developing restricted 
<n specifications to cut your end-product cost. 
} 
3 








CRAP wuere you cAN GET SPECIFIC 
SPECIFICATIONS FOR SPECIFIC JOBS 
Low Carbon ¢ High Carbon, Annealed or Tem- 
pered ¢ Stainless « Alloy « Electro Zinc Coated 


the Cold Metal Products co. 
GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND. 
SALES New York © Cleveland © Detroit @ Indianapolis 
OFFICES: Chicago ® St. Lovis © Los Angeles @ San Francisco 
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The American Society of Me hanical 


Engineers has presented Rear Aq. 
miral Hyman George Rickover, chicos 
of the Naval Reactors Branch, AEC 
Div. of Reactor Developn 
director of the Nuclear Power Diy. 
Navy Bureau of Ships, the George 
Westinghouse Gold Medal A ward. 
The citation honors Admiral Rick. 
over “for eminent achievement in the 
power field of mechanical engineer. 
ing as exemplified by the successfy| 
completion of the submarine U. §, §. 
Nautilus, in which by his foresight, 
determination, and leadership, the 
idea of nuclear power generation was 
transformed from. speculation to 
reality.” 


The American Society for Testing 
Materials has announced the election 
of Claire H. Fellows, director, Engi- 
neering Laboratory and Research 
Department, The Detroit Edison Co,, 
as president, and R. T. Kropf, vice 
president and director of research, 
Industrial Thread Div., Belding Hem- 
inway Co., Inc., as vice president. In 
addition, the society has authorized 
the organization of a new committee, 
designated F-1 on Materials for 
Electron Tubes and Semiconductor 
Devices. 


Engineering Foundation at its recent 
annual meeting approved applica- 
tions totaling $61,850 for grants to 
advance engineering research during 
the 1955-1956 fiscal year. The grants 
will further twenty-six projects be- 
ing carried out in university labora- 
tories all over the country under 
sponsorship of the major engineer- 
ing societies. 


The Institute of the Aeronautical 
Sciences has presented The Octave 
Chanute Award for 1955 to Major 
General Albert Boyd, commander of 
Wright Air Development Center, 
“for major contributions to the aero- 
nautical sciences through improve- 
ments in the techniques of flight 
testing, the development of facilities 
for flight testing, and the evaluation 
of large numbers of military air- 
craft.” The Institute named Dr. Gott- 
fried Guderley, who also is with 
Wright Air Development Center, 45 
winner of this year’s Thurman H. 
Bane Award for “his outstanding 
contributions to the development of 
transonic aerodynamics essential to 
the engineering design of supersoni¢ 
aircraft.” 


The Investment Casting Institute has 
elected the following four new com 
















Arc welding of the Filter /Separator. 










Gasoline Filter /Separator made by 
Bendix-Skinner Division almost en- 
tirely of Revere 90-10 Cupro-Nickel. 
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For more information, turn to Reader Service Card, Circle No. 411 


It has been found that minute traces of water in aviation 
gasoline can stop the engine when flying in low tempera- 
tures, as at high altitudes, or over the pole. The amount of 
water involved is so small that it would not bother an 
automobile carburetor. To remove it for safe flying requires 
a special Filter/Separator. All metal parts going into this 
filter were specified to be 90-10 Cupro-Nickel. One of the 
contractors for the U. S. Navy is the Bendix-Skinner Divi- 
sion of the Bendix Aviation Corporation, Royal Oak, Mich. 
When Bendix-Skinner obtained the order, it called in 
Revere’s Technical Advisory Service. A complete study was 
made of the blueprints and specifications, in order to set up 
the most economical purchasing schedules. When produc- 
tion began, personnel from the Welding Section of the 
Research and Development Laboratory maintained by 
Revere in Rome, N. Y., went to the Bendix-Skinner plant 
to share their know-how with the welders, so as to be sure 
the welds would pass strict inspection, yet be made at 
competitive costs. 

Cupro-Nickel, 90-10, is highly resistant to corrosion and 
other forms of attack. Because it contains only 10% nickel, 
it is more economical than the richer alloys, yet in many 
applications just as satisfactory. We suggest you look into it. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


o * > 
Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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Make 


.--Or buy? 














sd buuy ... When it costs less to have Plume & Atwood 
: do the stamping, forming or drawing of 





non-ferrous metals than you would have to 





pay to duplicate our equipment and know-how. 







... When you need the exactness and 





attention required of quality polishing, plating, 





buffing, lacquering and intricate assembling 





that would put your production costs and 





schedules out of line. Plume & Atwood has 





the most modern equipment and perfected 
methods in the field. 







... your own stamped or formed products 





better than ever by using P&A’s finest brass, 





phosphor bronze or nickel silver. Because 















we cast and roll sheet and coil for our 

own use, we know your fabricating problems 
and requirements — the metal is tailor-made 
for your specific needs. 








ESTASLISHED 1869 








THE Prune & stiwoop 


MANUFACTURING COMPANY 
THOMASTON, N. Y. Office: 
CONN. 220 Broadway 
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news of | SOCIETIES 


panies to membership: Brace, Jy, 
Minneapolis; Illinois Precise Casgtin, 


Co., Chicago; Industrial F Cast 
ings Ltd., Toronto; and A. Greer 


Fire Brick Co., Mexico, Mo 


The Manufacturing Chemists’ Asgy 
has elected J. R. Hoover, president. 
B. F. Goodrich Chemical Co.. + 
chairmanship of the board of diver. 


tors. Mr. Hoover succeeds Fred J. 
Emmerich, president, Allied Chem). 
cal & Dye Corp., who continues a: 
a director of the association. 


The Porcelain Enamel Institute ha: 
promoted William N. Brinker to the 
position of market development map. 
ager and has named Elizabeth 
O’Connor as assistant secretary of 
its National Safe Transit Committee. 
In addition, PEI has announced the 
formation of the Aluminum Diy, 
within its organizational structure, 
Charles P. Lohman of Pemco Corp, 
is chairman of the newly-formed 
division. 

The Society of Women Engineers 
has elected Mrs. Lois G. McDowell, 
assistant professor of mechanical en- 
gineering, Illinois Institute of Tech- 
nology, as national president for 
1955-56. 

The National Screw Machine Prod- 
ucts Assn. has added to its member- 
ship the following seven new com- 
panies: Abbott Products, Inc., White- 
stone, N. Y.; Columbus Jack Corp. 
Columbus, Ohio; Economy Machine 
Products Co., Chicago; Mantel Screv 
Products Co., Milwaukee;. Naugatuck 
Automatics, Inc., Naugatuck, Conn.; 
Nutmeg Screw Machine Product: 
Co., Wolcott, Conn.; and Owen Man- 
ufacturing, Inc., Litchfield, Ill. 


The Standards Engineers Society te 
cently announced that one of the 
highlights of its fourth annual meet- 
ing in Hartford, Conn., Sept. 29 to 
Oct. 1, will be the presentation of 
awards to outstanding engineers who 
have contributed to the development 
and use of standards. 


The Society of the Plastics Industry, 
during its annual meeting held 
aboard the Queen of Bermuda, 
elected Norman Anderson, president, 
General Molded Products, Inc., 4 
president to succeed John J. O’Con- 
nell, who is now the new chairma! 
of the SPI board of directors. Ala" 
S. Cole, executive vice president, 
Breskin Publications, Inc., is thé 
newly-elected vice president. 


(Meetings & Expositions on p. 20°) 



















design 


Engineers asked: “How strong and tough is tita- 
nium?” Here is one dramatic test which answered 
part of the question. The 18-pound Rem-Cru 
C-130AM titanium alloy jet compressor wheel 
shown, withstood more rpm’s than the strongest 
steel. Engineers wanting to see how much it would 
take, finally had to notch it before it would break. 


In other experiments, research engineers took 
titanium which had been in triple jeopardy from 
temperature, stress and salt water corrosion, and 
then tested to see how much more punishment it 
could take. Tests proved conclusively that there 
Was no time limit on toughness for all grades of 


it stronger with TITANIUM oe 


Rem-Cru titanium. For example, Rem-Cru A-70, 
stressed for five years (43,500 hours) at 80,000 psi, 
showed no loss in ductility. Rem-Cru C-110M and 
C-130AM high strength alloys also retained tough- 
ness under many severe combinations of tempera- 
ture and stress. Both remained ductile after 1000 
hours at high stress and temperatures up to 600F. 


So if you’re looking for a strong, tough metal, 
with light weight and exceptional corrosion resist- 
ance, REM-CRU titanium is the answer. And 
you are sure of an adequate supply of REM-CRU 
titanium, in most sizes and grades, due to REM- 
CRU’s expanded facilities. 


To keep abreast of the latest developments on this vital 
metal, write to Dept. MM8 for the Rem-Cru Review— 
a free periodical presenting the latest technical data 
on titanium alloys. 


TiFAN EU IM soren-cru titanium, inc., MIDLAND, PENNSYLVANIA 


For more information, turn to Reader Service Card, Circle No. 380 


AUGUST, 1955 ° 












For more information, turn to Reader Service Card, Circle No. 421 























Fast delivery 






Wide range of alloys 





Custom made 





Substantial savings over solid alloys 
Prompt quotations gladly given on your specifications 
oa _ SEAMLESS 
ee S WIRE COMPANY 


Incorporated 1898 





— 





<. 7 ~ : 
The Home of Laminated Metals © J775 EDDY STREET, PROVIDENCE 5S, R. 1. 











IT PULLS 


IT DRIVES 










If HAS 
THOUSANDS 
OF USEFUL, 
COST-SAVING 
APPLICATIONS! 

Bead Chain is available in 5 diameters 
from 3/32” to ¥%” with tensile strengths 


ranging from 18 to 200 Ibs., in a 
variety of metals and finishes. 


No matter what the requirement, 
our engineers will be glad 
to assist you in solving 


your chain applications. a 
oAeghe 


THE BEAD CHAIN manuracturine co. 


15 Mountain Grove $t., Bridgeport, Conn. 


For more information, turn to Reader Service Card, Circle No. 430 
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Meetings & Expositions 


METALWORKING MACHINrpy ¢ 
EQUIPMENT EXPOSITION, Chi. 
cago, Sept. 6-17, 195: 

PRODUCTION ENGINEERIy, 
SHow. Chicago. Sept. 6-17 
1955. 

NATIONAL MACHINE = To 
BUILDERS ASSN., machin 
tool show. Chicago. Sept, 6. 
17, 1955. 

METAL POWDER ASSN., falj 
meeting. Hot Springs, Va. 
Sept. 9-11, 1955. 

SOCIETY OF AUTOMOTIVE Enc. 
NEERS, tractor meeting an 
production forum. Milwav. 
kee. Sept. 12-15, 1955. 

PORCELAIN ENAMEL INSTITUTE, 
Annual Shop Practice For. 
um. Columbus, Ohio. Sept. 
14-16, 1955. 

ASSN. OF IRON AND STEEL Ey. 
GINEERS, annual convention. 
Chicago. Sept. 26-29, 1955. 

ATOMIC INDUSTRIAL Forum 
trade fair. Washington, D.C. 
Sept. 26-30, 1955. 

STANDARDS ENGINEERS SOCIETY, 
fourth annual meeting, Hart- 
ford, Conn. Sept. 29-Oct. j, 
1955. 

AMERICAN INSTITUTE OF ELEc- 
TRICAL ENGINEERS, fall gen- 
eral meeting. Chicago. Oct. 
1-5, 1955. 

WorRLD PLASTICS FAIR AND 
TRADE EXPOSITION. Los An- 
geles. Oct. 5-9, 1955. 

NATIONAL FOUNDRY ASSN., an- 
nual meeting. Chicago. Oct. 
6-7, 1955. 

PRESSED METAL INSTITUTE, an- 
nual convention. Ashville, 
N. C. Oct. 9-13, 1955. 

ELECTROCHEMICAL Society, fal! 
meeting. Pittsburgh. Oct. 9- 
13, 1955, 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic meeting, 
aircraft production forum 
and aircraft engineering dis- 
play. Los Angeles. Oct. 11- 
15, 1955. 

AMERICAN INSTITUTE OF MIN- 
ING & METALLURGICAL ENGI- 
NEERS, Institute of Metals 
Div, fall meeting. Philadel- 
phia. Oct. 17-19, 1955. 

AMERICAN Society For MET- 
ALS, National Metal Con- 
gress and Exposition. Phila- 
delphia. Oct. 17-21, 1955. 

AMERICAN WELDING SOCIETY, 
national fall technical meet- 
ing. Philadelphia. Oct. 17-21, 
1955. 

GRAY IRON FOUNDERS’ SOCIETY, 
annual meeting. Milwaukee. 
Oct. 19-21, 1955. 

STEEL FouNnpers’ Socrety oF 
AMERICA, fall meeting. White 
Sulphur Springs, W. V2. 
Oct. 24-25, 1955. 
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ss] rning’ power 


- these days is almost anytime. 


Coffe ne 
And Db hind 
there lies glass—a Pyrex brand glass. 
Take those big urns that gleam and 
en at your favorite snack shop. Out- 


many a Steaming Cup 


glist 
side, shining monel metal. But, on the in- 
side, where the piping hot coffee is in the 
making, you'll find glass. As in this cross 
section of a coffee maker. 





} PYREX LEACHER 


"GLASS COFFEE MAKER 
| WITH ACCURATELY TIMED INFUSION" 


PRESSURE 
RELIEF 





|| || PYREX GLASS 
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Glass liners of this type are made from 
that unusually versatile glass ‘called 
Pyrex brand No. 7740. And, for good 
reason. 

This is a balanced glass. It has remark- 
able ability to take continuous heat, and 
still not crack when temperatures drop. 
It's mechanically strong, too, stands up 
under lots of physical abuse. 

The clincher—glass neither adds to nor 
detracts from the taste. This glass will not 
contaminate by taking from or adding to 
what you make in it (or pipe through it) 
—coffee, milk, tomato juice, or some- 
thing with even more zing, like fermented 
juice from plump grapes. 

And any Pyrex brand glass that 
handles foods and such is quickly and 
effectively cleaned with a minimum of 
effort. 

Which suggests that the “urning” 
power of glass in some form might well be 
working for you. 

As a start, take a look at ‘Properties 
of Selected Commercial Glasses” —Bulle- 
tin B-83; and/or Bulletin IZ-1, ““Glass— 
its increasing importance in product 
design.”’ Free, 


Getting the mostest with 
the leastest 


Taking to heart, with minor modifica- 
. the advice about getting there 
fusicst with the mostest,” we present 
Pattern 
Pan Is. 

Said panels get there ‘‘mostest with the 
cst” — most useful light, least glare. 


tions 


No. 70 Low-Brightness Lens 


lea 





CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


Key to this light that’s bright but not 
glaring is “‘a uniform configuration of 


six-sided glass pyramids’ — otherwise 
known as prisms. 

Prisms in light control are not new. 
But mass-produced, large panels, with 
prisms built-in represent quite an achieve- 
ment in technology. 

This we call to your attention not be- 
cause you may have a problem of ade- 
quate lighting. We cite it, rather, as 
another indication of what lies behind 
the motto: “Corning means research in 
Glass.” 

Research activities have led us up a 
number of unusual glass paths. Case in 
point—glass that laughs at heat, that 
stands up to high temperatures (1200°C.) 
and chemical attack in the manner 


usually expected only of fused silica. 





Other cases in point—glass that’s opti- 
cally perfect but capable of withstanding 
wind moving in closed wind tunnels at 
twice the speed of sound; glass that di- 
rects infrared and ultraviolet rays at will; 
glass that handles metal-eating acids with 
ease. 

Among our 50,000-odd formulas for 
glass, there may be one with just the right 
balance of optical, thermal, chemical, 
mechanical and electrical properties, to 
solve one of your materials problems. 

“Glass and You,” a beautiful and in- 
formative booklet (if we do say so), will 
bring you up to date on how hundreds of 
our friends and customers are getting the 


¥ 


**mostest’’ 


W Cenieg meant research it Gledt ----—----=—--——— 
CORNING GLASS WORKS 


12-8 Crystal Street, Corning, N. Y. 
Please send me: Bulletin B-83 [[] Bulletin IZ-1[[] “Glass and You” (_] 





profits with the “‘leastest”’ 
trouble by making use of special glass re- 
into being by 


searched Corning. Write 


us for a copy—or check the coupon. 


Reflections on some 

interesting bores 

If the decision for precision falls to your 
lot, these bores may interest you. 

These particular bores are the holes in 
thermometer tubing, a product we turn 
out by the mile. Practically invisible to 
the naked eye, these fine holes run to 
about 4th the diameter of a human hair. 





Yet, they are held to such exception- 
ally fine inside tolerances as + .0003”. 

As you might imagine, mercury pushed 
into such a small space is hard to see. So, 
around the bore we build some ingenious 
white reflectors of white glass. Then, 
when we form the tubing, we build a 
lens into it. 

Thus, with the help of a white back- 
ground and magnifying lens, those who 
must can readily and accurately tell how 
hot hot is and cold cold is. 

The picture shows a cross section of 
one type of thermometer tubing. The 
largest piece in the picture, some 80 
times normal size, shows you something 
of the intricate internal construction of 
thermometer tubing. 

Without modesty we pinpoint this pre- 
cision in glass to show you what can be 
done. Tubing, thermometer or just plain 
tubing, comes in many sizes and types. 
Write if you’d like to know more about it. 











Name Title 
Company 

Address. 

City Zone State 
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Find Out Why You Get 


Freedom from... 


1 Porosity 

2 High Cost Material 
3 Expensive Machining 
4 Metallurgical Variation 








with 
PERMANENT MOLD 
Gray Iron Castings 


Write NOW for Our 
Illustrated Brochure 


Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many 4d- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 
hardness and their structure is 
dense and porous-free 


Cut Your Products Costs 


DOSTAL 


FOUNDRY and MACHINE COMPANY 
2510 Williams Drive 


cyo) Ga E-1 0 ME aclabalel au alias 


For more intormation, Card, Circle No. 305 
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continued from Pp. 14 





One piece molded parts use vinyl 
foam, inte gral skin te chnique. 
(Brown Rubber Co.) 


turers admit that the future of 
polyurethanes is promising. Costs, 
too, are an unknown quantity 
with the polyurethanes. New 
facilities now building will pro- 
duce the basic ingredients at low- 
er cost, but at present, cost per 
pound is high, and the best that 
can be said is that prices will 
come down. How far, no one really 
knows. 


Other factors 

According to R. G. Welch, Car 
Design and Maintenance Engineer 
for New York’s transit system, 
service tests on new seating mate- 
rials take a minimum of three 
years, so it will be some time be- 
fore final results are forthcoming. 
All three materials are very likely 
to meet the tests successfully, and 
future contracts will be let on the 
basis of cost and design. Welch, 
who offered a few pointers for 
prospective suppliers, said, “While 
the foam for seating must meet 
our requirements, our approval 
depends very much on the willing- 
ness of suppliers to provide pro- 
duction samples for testing that 
show imagination and ingenuity. 
We are interested in low original 
cost, long life, and low mainte- 
nance. For instance, our old spring 
seats have hundreds of parts— 
ties, screws, springs, and so on. 
The new foam seats have only ten 
or so components, and we have 
been given a sample of a new in- 
tegral-skin foamed vinyl seat 
molded on a steel frame that is 
essentially a one piece unit. Con- 
tinued effort of that sort on the 
part of the rubber companies and 
seating manufacturers will ulti- 
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Amoueon Cureible 
Bm PRODUCTS CO. 


. . » bearing specialists since 1919 


1325 Oberlin Avenve 
Lorain, Ohio, U. S. A. 


For more information, Circle No. 39! 
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BRIDGEPORT BRASS COMPANY 


CopPER ALLOY BULLETIN 
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ee Reporting new developments in copper-base alloys and metalworking methods. 


pridgeport Alloys and Technical Service Help 
Produce High-Quality Electrical Connectors 





Subject to bending during manufacture, Burndy 
selected Bridgeport Alloy 3089 to prevent frac 
ture at the elbow of this aircraft connector. 


In any electrical system, complex or 
simple, good connectors are as vital as 
good conductors. Connectors must of- 
ten meet severe operating conditions 
and in some installations, must resist 
corrosion as well as provide strength 
to the wiring system. 


One of the leading manufacturers of 
connectors is Burndy Engineering Co. 
of Norwalk, Conn., producers of con- 
nectors for electrical systems ranging 
in size from 12-inch bus bar connectors 
to connectors for delicate and complex 
electronic equipment. More than a bil- 
lion Burndy connectors are now in use. 


In making sure connectors are the 
strongest links in every electrical sys- 
tem they serve, Burndy subjects con- 
hectors to rigorous testing. 


Burndy connectors undergo tough 
mechanical and chemical tests before 
being put into use. In many cases, they 
must exceed conductors in conductivity 
in addition to having maximum tensile 
Strength. 


To insure top quality, Burndy com- 
Pression connectors are made from 
Bridgeport Oxygen-Free Copper Alloy 
103. These are crimped at one end to 
take a conductor cable, and are often 
flattened and punched for a bolt hole 
at the other end. 


Fo: connectors requiring greater 
mechanical strength, Burndy specifies 


Gen 











Bridgeport Silicon Bronze 609. This 
high-strength alloy, as tough as mild 
steel, has exceptional resistance to cor- 
rosion and stress cracking. The re- 
markable cold-working properties of 
Bridgeport 609 make it an ideal choice 
for the many severe forming operations 
encountered during manufacture. 


For the small offset connector shown 
at left, Burndy turned to Bridgeport 
Alloy 3089 because this alloy can 
undergo bending without cracking or 
checking. Alloy 3089 also has good 
corrosion resistance, and is particu- 
larly adaptable to the manufacture of 
wire and cable connectors as well as 
hardware fittings. 


Product quality isn’t just a matter 
of materials, or of planning, design or 
specifications. Quality starts with co- 
operation between the manufacturer of 
finished products and the suppliers of 
raw materials. 





Wess te es eae em : a 
A typical Burndy “‘Hylug’’ connector made from 
Bridgeport Oxygen-Free Copper Alloy 103. 


That’s what happened in this case — 
Burndy and Bridgeport maintain close 
technical liasion to develop and esta- 
blish high quality standards for the 
finished product. When new require- 
ments materialize, new specifications 
are written—and met. There’s a mu- 
tual interest in, and responsibility for 
doing a thorough job. 


This close cooperation with manu- 
facturers is only one of the advantages 
of Bridgeport’s Technical Service. This 
service is available to you without 
cost. If you are looking for product 
quality, product improvement and 
ways of increasing your metal-working 
profits, call your nearest Bridgeport 
Sales Office and ask for Technical Serv- 
ice. They’ll be glad to lend their assist- 
ance to your operations. 





BRIDGEPORT BRASS 


COMPANY @ BRIDPGEPORT,. CONNECTICUT 











Precision Diode Clips & Taper 
Pins Accurately Machined 
from Bridgeport Alloy 6 


Lerco Division of Lynn-Deatrick, 
Inc., of Burbank, Calif., is machining 
— automatically —three clips for crystal 
diodes and four taper pin terminals, all 
for use in electronic equipment. One 
clip is for front-panel mounting. A 
second is also for front-panel mount- 
ing, but contains a blind hole for dip 
solder. The third clip serves rear-of- 
panel connections. 

The four terminals are a double-end 
taper, front tapered and back tapered 
terminals and a front taper terminal 
with blind hole. 

These tiny parts, small but vital to 
electronic systems, must retain a firm 
grip on crystal diodes even after mul- 
tiple insertions. The tapers must be 
held to close tolerances for consistently 
accurate fits. The parts themselves 
must be strong, precise and economi- 
cal to manufacture. 

Lerco uses Bridgeport No. 6 Alloy 
for these parts with excellent results. 
The uniform size of Bridgeport No. 6 
eliminates fit and tolerance problems. 
Its consistent high quality assures easy 
machining to exact dimensions. 

Although Lerco’s requirements for 
Bridgeport No. 6 are unique and ex- 
acting, No. 6 Rod can satisfy specifica- 
tions for more than 90% of the jobs 
requiring free-cutting brass rod. 

If you have a product that requires 
Bridgeport No. 6 Rod, or any other 
Bridgeport Alloy, consult your local 
Bridgeport office for information and 
help. They'll be glad to apply their 
metal-working knowledge and experi- 
ence to solving your specific problems. 


(3757) 
Vills at Bridgeport, Conn., 
Indianapolis, Ind., and Adrian, Mich. 
Sales Offices in Principal Cities— 
Conveniently Located Warehouses 


For more information, turn to Reader Service Card, Circle No. 468 
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For more information, turn to Reader Service Card, Circle No. 438 


Save oy n9Mon y 
Draftsmen’s > i 
Time 


The Vari-Typer lettering machine is the 
fastest and most economical method of 


lettering specifications on tracings and draw- 


ings. It is four to five times faster than hand 
THE JOB lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with 
BETTER hundreds of different styles to choose from 
in sizes ranging from 6 


point to 18 point. Write 
today for information. 


e 











dite. daniels Peiiiens 8 


RALPH C. COXHEAD CORP. 
720 Frelinghuysen Avenue. 
| Newark 5, N.J. 





° 
Please send Vari-Typer Booklet E-43 


4 ° NAME .cccccccecccccescccccccesecceces 
Lettering Machine | “2s: 
Palas bitadiswsacbectscsiveis 
Body copy produced on DSJ Model. Head- COT ¥ isdsdiocs ZONE...STAT E... 
lines photo-composed on the Headliner. J 

































High Temperature 
Furnaces 


FOR CARBIDES, HOT PRESSING AND GRAPHITIZATION 


Whether you manufacture carbides on a production line 
basis, or conduct high temperature studies in the labora- 
tory, Ajax-Northrup equipment provides the ideal answer 


for your heating requirements. Fast efficient heat... at 
temperatures from 1200” to 2600 C and above... . with 
negligible heat loss to surroundings . .. are all advan- 


tages that only Ajax-Northrup high temperature furnaces 
offord. 

Ajax provides a variety of special furnaces for carbide 
manufacture and high temperature research. Essentially 
these are skeleton type furnaces operated by motor gen- 
erators or high-frequency converters. 

Carbide furnaces are usually equipped with Acheson 
graphite crucibles or sleeves which are good conductors of 
electricity and capable of attaining high temperatures. 
For hot pressing of carbides, either graphite or oxide re- 
fractory sleeves are employed and the furnaces may be 
used with either vertical or horizontal presses. For details, 
write Ajax Electrothermic Corp., Trenton 5, New Jersey. 


Associated Companies: Ajax Electric Company— 
Ajax Electric Furnace Co.—Ajax Engineering Corp. 





For more information, turn to Reader Service Card, Circle No. 372 
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mately produce the typ 
ing we want.” 

The industrial uphols 
transportation seating 1 
wide open for new mats 
suppliers must be abl 
high quantity productio 
ules. The flexible foams. 
of their ease of fabricatio 


oh 
SCH ey 


» Cher 
ical and soil resistance, are ra; 
ly taking over aircraft, bus. trait 
and subway seating, and are just 
now entering the theatre eq; 
hospital and hotel furnishing: 
field. One of the most importay; 
requirements for foams for gych 
use is fire resistance — which 
foamed rubber cannot fulfill. Both 
the Long Island Railroad, which 
carries more passengers than any 
railroad, and the New York Syb. 
way system now have standards 
which preclude the use of flamma- 
ble foams, due largely to a serie 
of fires on Long Island Railroad 
equipment with foam rubber up- 
holstery. One such fire resulted 
in an accumulation of explosive 
gases that totally destroyed the 
structure of the rail coach. 


Tear Test 
for Titanium 


A new test for separating 
usable titanium sheet from unv- 
sable batches utilizes the tearing 
characteristics of a sample of the 
material. Developed at Douglas 
Aircraft’s Materials Laboratory, 
the test shows sheet quality in 
terms of brittleness, formability 
and strength factors, and repre 
sents more than the simple tear 
strength of the sheet. 

The test sample is a small speci- 
men cut from sheet with a keyhole 
type notch. The “ears” of the 
specimen are pulled apart so thal 
the tear originates at the bottom 
of the keyhole. The testing ma 
chine, a Baldwin-Lima-Hamilton 
5000-lb universal tester, applies 
an increasing load in a normal 
setting for tension testing of met 
als. The load is recorded along with 
strain during the test. Typical tes! 
results show a steadily increasing 
load up to a maximum value re 
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he These compact coils in the left-hand 

as picture are hydraulic cylinder pack- 

. ing rings. If you took off the strips 

. of Polyken Tape that hold them, 
they'd tend to straighten out. That 

y would make them hard to handle 

e- and they’d take a lot more shipping 

ir and storage space too. 


The other picture shows Polyken 
- Tape at work on a different kind of 
e holding job. There a pad of sponge 











1 Polyuken 


. INDUSTRIAL TAPES 


Polyken Products Department of The Kendall Company 


rubber is being put down as a cush- 
ioning underlay for carpeting. The 
sponge rubber is cut to fill in and 
follow the shape of the room. Poly- 
ken Tape holds these pieces together, 
joins them together with a neat and 
permanent seam, keeps them from 
slipping out of place once the car- 
pet has been laid. 

The tape requirements for these 
two jobs are not the same. Neither 


«| KEEP RINGS IN SHAPE, PADDING IN PLACE 





are the conditions under which they 
are used. To meet the requirements 
for specific jobs, Polyken Tapes have 
controlled strength—the proper com- 
bination of adhesive and backing. 
You use the controlled strength re- 
quired for your job. It’s done right 
and it’s done without waste. 

The coupon below will bring you 
complete information. 


Polyken, Dept. MM-H 
222 West Adams St., Chicago 6, Illinois 


Please send me physical properties and further 
information on Polyken Controlled Strength 














Tapes. 

Name Title 
Company 

Street Address 

City om State... 


For more information, turn to Reader Service Card, Circle No, 424 
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For more information, turn to Reader Service Card, Circle No. 336 


HOW THE WROUGHT BRASS | 
INDUSTRY CONSERVES METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 17%— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 

The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. 
AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue Philadelphia 25, Pe 


AJAX 


WYATT 


ASSOCIATE 





INDUCTION MELTING FURNACE 


Ajax Electrethermie Corporation, Ajax-Northrup High Frequency 
induction Furnaces 
Ajax Electrie Company, Inc. The Ajax-Hultoren Electric Salt Bath 
Furnace 
Ajax Engineering Corporation, Ajax-Tama-Wyatt Aluminum Melting 


VCD Neil 


BRINGS YOU A NEW CERAMIC 
LABORATORY MILL JAR! 





COMPANIES: 
































™ 


@ One-gallon size, designed with 
recessed, bronze hardware to prevent 
catching or holding on roller-type mills. 
Has smooth, long-wearing, high-grade 
ceramic body inside and out. Straight 
sides clean easily, quickly. Cover rests 
on soft rubber gasket, can be tightened 
by hand without cracking. No leakage. 
Order from your laboratory supply 
house now! Ask for PRJ-1G. | 


REFRACTORY PORCELAIN COMPANY Prmhy ew 
BEAVER FALLS ~ PENNSYLVANIA § CeramicCatslogNOW! 


For more information, turn to Reader Service Card, Circle No. 330 


MATERIALS & METHODS 

















Write for. Your 





212 « 





News Digest 





quired to start the tear. T} 
of the curves from this 
reveals the ductility. A ra 
off in load with a snappi 
ing action shows excess 

ness, while for a ductile, al 
piece the tension drops much mop, 
slowly as the tear progresses slo, 


ly and regularly across th: speci 
men. Thus the test provides da} 
on both strength and fabricatio, 


characteristics. 


Vinyl Resin 
Prices Drop 

One of the major producers oj 
vinyl resins, the Bakelite Co., Diy 
of Union Carbide and Carbor 
Corp., reduced the prices of its 
entire range of vinyl resins fron 
9% to 18%. 

Non-solvent resins, copolymer: 
of vinyl chloride-vinyl acetat 
used for sheeting, packaging, rain- 
wear, upholstery and floor cover- 
ings, and certain of the 100% 
vinyl chloride polymers were 
reduced from 38 to 31¢ per lb. The 
reduction puts the resins below 
the cost of imported Italian vin) 
resins, which had been selling ai 
32¢ per lb. 

Solvent resins dropped 1 to 5 
per lb. Such resins are used in 
coating metal food containers 
such as beer cans, and for phono 
graph records, rigid tiles, and 
industrial coatings. 

Vinyl dispersion resins, used 1) 
plastisols and organosols (see 
p. 100) were dropped 6 to 7¢ per lb. 
Plastisols already enjoying 4 
favorable price relationship in 
comparison to other corrosion 
resistant coatings, will benefit 
further from the price decrease. 
Plastisols are also used for coat- 
ing paper and fabrics, slush mold- 
ings and structural flexible foams. 

Industry use of vinyl resins has 
grown during the past 20 years 
from 2% million lb per year to an 
estimated 410 million Ib in 1954. 
Until a few years ago resin pro 
ducers had difficulty meeting 
demand for vinyls, but last yea! 
production exceeded consumptio! 









































2 (center) a 30,000 Ib. Olsen ElecSmatic Compression Testing Machine. 


efe (right) a 60,000 Ib. Olsen ElecSmatic Universal Testing Machine. 


From crushing king size crates . . . to pulling fasteners to destruction, 
this unbeatable pair of Olsen ElectSmatic Testing Machines answers the need for fast, ac- 
curate testing results at a leading container testing laboratory. With the 30,000 Ib. com- 
pression testing machine, for example, even off center loads are weighed accurately—at all 
positions on the table supported by the multiple set of levers. Both machines provide the 
same dependability and ease of operation that you get with every Olsen Elecdmatic: 


* Positive loading speeds .. . infinitely variable from zero to full load- 
ing speed. 
* Unlimited test stroke . . . a feature of the Olsen electro mechanical 


loading system. 
* 100 to 1 spread of testing ranges. 
* Fast, accurate indication of applied load with the exclusive Olsen 
SelecSrange Indicating System. 
* Instantaneous change of ranges with the flip of a switch while the 
specimen is under load. 
* Same zero setting for all testing ranges—no adjustment or compensa- 
tions when range is changed. 







Write today for information about these and the many 
other features of Olsen ElecSmatic Testing Machines. 


Write for further information 


1880 TINIUS OLSEN ~E_—’ 


OUR WRI) ANNIVERSARY TESTING MACHINE CO. 
2010 Easton Road - Willow Grove, Pa. 
1955 Testing & Balancing Machines oe 







































For more information, turn to Reader Service Card, Circle No. 357 
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From the makers of Luster-On, the 
original bright conversion coating 
for zinc and cadmium comes Luster- 


On Aluminum Sealer. This new 
sealer produces a chromate film on 
aluminum that provides excellent 
corrosion protection and can serve 
as a paint base. 

Now government approved, 
Luster-On Aluminum Sealer meets 
Spec. MIL-C-5541. 


Specify Luster-On 
Aluminum Sealer for: 


@ Replacing anodizing where hard- 
ness is not a prime factor .. . 
eliminating expensive equipment. 

@ Salt spray resistance to 600 hours. 

@ Easy application in one dip at 
room temperature .. . clear to 


yellow-brown colors from the 
same bath. 


@ Excellent adherence . . . does not 
leach easily. 


@ Extreme economy for user. 
Send samples today for free laboratory 


treatment. See superior results with your 
own eyes. 


"Chemical 


CORPORATION 


67 WALTHAM AVENUE, SPRINGFIELD 9, MASS. 





For more information, Circle No. 455 
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by 30 to 35%. With more primary 
resin producers planning expand- 
ed facilities, an expanded market 
must be created to accommodate 
the growing capacity. The lower 
prices for vinyl raw materials 


will improve the competitive posi- 
tion of vinyls and lower end prod- 
uct costs. 

C. W. Blount, Vice President in 
charge of sales at Bakelite, point- 


ed out, “Since the commercial 
introduction of vinyl resins to this 
country by Union Carbide and 


Carbon, the great majority of all 
vinyl resins and compounds has 
been processed and still is, by 
literally hundreds of relatively 


small independent businesses— 
fabricators, molders, extruders, 
compounders, calenderers and 


coaters. The reduced prices will 
[help] the continuing success of 
these independent businesses.” 
Blount concluded that “Imported 
vinyl resins have increased in 
volume some 600% over the past 
year or so, and ordinarily sell at 
a price several cents per lb lower 
than domestically produced poly- 
vinyl chloride. Bakelite’s reduced 
prices will give it a better chance 


to compete with foreign-made 
materials.” 
Ferrocolumbium 


Prices Drop 


A big drop in the price of fer- 
rocolumbium and ferrotantalum- 
columbium, used for stabilized 
stainless steels and high tempera- 
ture alloys, has followed the com- 
pletion of the Government’s stock- 
piling program. During stockpil- 
ing, the Government paid bonuses 
of 100% on columbium-tantalum 
ores to stimulate production. The 
withdrawal of the bonus has re- 
sulted in substantially lower ore 
costs, which make possible the re- 
duction in columbium alloy prices. 

Union Carbon and Carbide Corp. 
announced through its division, 
Electro Metallurgical Co., new 
base prices of $6.90 per pound con- 
tained columbium and $4.65 per 
pound for columbium-tantalum. 
Kennametal, Inc. reduced its price 
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Every day is Saturday... 
4t Belmont! 


If our ingots were infantrymen, 
they’d blow their tops! For every 
day —and all day —is inspection 
day at Belmont. 

Not a single drop, square, 
stick, grain or ingot “gets by” 
the critical eye of Belmont metal 
experts in anything short of per- 
fect condition... at any stage of 
production. 

And Belmont quality is ex- 
ceeded only by Belmont service 
—the result of 59 years of “fall- 
ing in” on time. 

Better buy Bel- 
mont... for both! 


Belmont 


SMELTING & REFINING WORKS, INC. 


305 BELMONT AVENUE « BROOKLYN 7, NEW YORK 


“Putting Mettle into Metals Since 1896" 


— | 











For more information, Circle No. 47° 















Many Things 
Copper Does 


/ALCUPLATE 


Does At 
Less Cost 
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COPPER , 
ALUMINUM =~ ne =4 @ How can you reduce the cost of copper or brass 
a in your parts or products? 
A Get the same copper surface area and natural 
thickness with less copper. 
And that is exactly what ALCUPLATE does. ALCUPLATE is a 
COPPER solid layer of copper permanently clad —to one side or both 
sides of less expensive aluminum. 
ALUMINUM 
comm THUS = ON ONE SIDE 
















OR THUS = ON BOTH SIDES 


ALCUPLATE FEATURES THIS gives you solid copper performance at a 15 to 30% lower 


cost over solid copper. 


Yet, in addition to this cost reduction, ALCUPLATE provides vir- 
High electrical conductivity tually the same physical and electrical properties as solid copper. 


Excellent heat dissipation FABRICATING PROPERTIES 


ALCUPLATE can be fabricated by stamping, drawing, spinning 
Soft-soldering surfaces and forming. The copper provides an ideal surface for soft- 
Easy fabrication soldering operations, electroplating or other finishes. 


Light weight SIZES AVAILABLE 


ALCUPLATE is available in coils or flat stock up to 1/16” thick 
x 13” wide and in a choice of thickness ratios and tempers. 


Natural copper appearance 











For further information, write or wire 


ALCUPLATE” 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
68 FOREST ST., ATTLEBORO, MASS. 





For more information, turn to Reader Service Card, Circle No. 418 
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Wire that’s 
BEST for 
difficult 


cold heading 





















The terrific displacement of metal 
during the cold heading process 
requires a wire that’s processed 
specifically to meet the exact re- 


quirements of the job. 


In plants where Keystone ‘‘Spe- 
cial Processed’’ Wire is specified 
for difficult cold heading, produc- 
tion records show these valuable 
results: (1) increases the produc- 
tion rate which lowers cost per 
uni; (2) greatly prolongs die life 
which reduces machine down-time 
and labor costs; (3) provides high- 
er quality finished products 
minimizes rejections 


which and 


inspections. 


Call on our wire specialists for 
assistance on any problem con- 
cerning steel wire. Contact your 
Keystone representative or write 
direct. 


For more information, turn to Reader Service Card, Circle No. 341 
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of terrocolumbium to ade 
pound contained columbiun 
In making the announcen 
Kennametal, Philip M. M 
President, expressed the ' 
manufacturers of stainles 
and steel alloys are assur: 
plentiful supply of ferrocolu 
at favorable prices for tl] 
few years. The price of the allo 
ing element has been as high 
$12.00 per pound for contain 
columbium during the governme) 
stockpiling bonus era. 


Toolmen to Hold 


September Meeting 


The National Machine Too 
Builders Association will hold it: 
Machine Tool Show and Produ 
tion Engineering Show in Chicag 
Sept. 6 through 17. The machin 
tool show, which will be the first 
industry-wide showing by machin 
tool builders since 1947 will be hel 
in Chicago’s spacious Internatio! 
al Amphitheater. The Productio: 
Engineering show, which will fea 
ture complete displays of contr 
mechanisms, cutting tools, pre 


sion measuring devices, gages 

electrical equipment and meta Phi 
working accessories, will be hel exp: 
on the Navy Pier on the lakefron' pou 
near Chicago’s Loop area Wh 


COr 

all 

- - COr 
Plastics Society a 
Plans NY Show loo 
New York City’s huge new Col- wa 
iseum, scheduled for completion the 
early next year, has_ alread) en 
signed up a major materials expo- “B 


sition. On June 11, 1956, th ad 
National Plastics Exposition wil! 
return to New York after an eigh' 
year absence for the biggest show 
—at least in terms of leased space 
—in its history. 

The Plastics Exposition is spol- 1 
sored by the Society of the P!as- 
tics Industry, Inc., an organiza‘ ion 
composed of representatives o/ 4! . 
phases of the plastics field. The 
Exposition will include displays 


TI 
































packing 
expander which maintains a seal at 0-5 


[his finger spring is a U 


pounds in the cylinder of a_ hoist.* 
What are the characteristics demanded 
in an application of this kind? First, 
corrosion resistance. ““Beryldur,” like 
all beryllium copper alloys, is highly 
corrosion resistant. Second, uniform 
spring pressure. If the expander is too 
loose, the packing will leak oil and 
water. If it is too tight, it will prevent 
the plunger from moving freely. It is 
enough to say on this point that this 
“Beryldur” expander never needs field 
adjustment. 


Finally, formability is all-important. 
The 130° bends parallel to the rolling 


Low-cost, easy-to-form 
“Beryidur’ makes expander 
spring that requires 


no adjustment 


direction around a “4.” radius could 
cause trouble—but in “Beryldur,” grain 
direction is uniform and blanking is 
no problem. The expander was origi- 
nally made of 12 6-in. sections riveted 
together; now it is made of two strips 
of mill-hardenc 1 ““Beryldur.”’ 


The properties of “‘Beryldur’’ are 
midway between those of high-strength 
and high-conductivity “Berylco”’ Beryl- 
lium Copper alloys. “‘Beryldur’’ there- 
fore has a higher tensile strength than 
brass or bronze, plus high fatigue 
strength, great resistance to wear, and 
good electrical conductivity. For sample 
material or engineering help, call or 
write any of the offices listed below. 


* Made by Globe Hoist Co., Des Moines, lowa, Philadelphia, Pa. 


THE BERYLLIUM CORPORATION 


READING 3, PENNA. 


k ® Springfield, Mass. © Rochester, N.Y. © Philadelphia ¢ Pittsburgh * Cleveland * Dayton « Detroit « Chicago * Minneapolis * Houston * San Francisco * Los Angeles 


DEPT. 


New 


For more information, turn to Reader Service Card, Circle No. 386 





Representatives in principal world-trade certers 





“BERYLDUR" EXPANDER is pushed down over 
plunger, then U packing is forced over the expander. 


FURTHER INFORMATION 
about “Beryldur” is contained in 
this 4-page folder. Send for your 


free copy today. 
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SPECIAL 
ATMOSPHERE 
EQUIPMENT 


a 


‘ 
: shire * 
a> & eg 
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EF special dry, high nitrogen atmosphere equip- 
ment consisting of an exothermic generator, a 
COz2 removal unit, a refrigerator type dehydra- 
tor, and a dryer for producing a dry, high 
nitrogen gas with low Hs content suitable for 
bright annealing steel and non-ferrous products. 


Get the exact surface apne nea 
you want, with unvarying ae — 
day after day, with EF a —. 
phere equipment. oa _ a. 
Designed and ruggedly ui 
ent, low ocolese line includes endother- 
mic and exothermic pa, 
monia dissociators, agg oe —_— 
desulphurizers, 845 -_ a 
CO. removal units an ¥ 
equipment. Automatically 

For the utm 

operation consu 


cia 
uarters for spe 7 
cone —-ollll heat treating furnaces 


A lean ratio EF exothermic gas generator, 
with desulphurizers and refrigerator, produces 
the special atmospheres for the EF continuous 
bright annealing furnace shown in background. 
This installation is in a large copper and brass 
wire mill. 


BULLETIN No. 461 
shows typical installations 
of EF Gas-fired, Oil-fired 

and Electric Furnaces 


Send for a copy today! 


THE ELECTRIC FURNACE CO. 
Se 6 WI, 


GAS-FIRED, OIL-FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 


Canadian Associates 
CANEFCO LIMITED «+ Toronto 1, Canada 
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raw materials, machinery, proc- 
esses and end products. 

The Exposition will include a 
conference on plastics featuring 
marketing analyses and plastics 
applications. Emphasis will be on 
expanding outlets for plastics 
products, new applications in con- 
struction, the effect of new proc- 
esses on plastics manufacture, 
plastics packaging and new form- 
ing techniques. 

The chairman of the committee 
planning the exposition is William 
C. Conroy of Erie Resistor Corp. 
Information on the details of the 
exposition and conference can be 
obtained from the main office of 
the Society of the Plastics Indus- 
try, Inc., 67 West 44th St., New 
York 36, N. Y. 


Predicts Increase in 
Malleable Iron 


Speaking at the annual meeting 
of Malleable Founders’ Society re- 
cently at the Greenbrier, White 
Sulphur Springs, W. Va., Presi- 
dent Charles E. Brust predicted a 
continued high level of malleable 
casting production for the balance 
of this year. Mr. Brust is presi- 
dent of Eastern Malleable Iron Co., 
Naugatuck, Conn. 

“Such predictions are, of course, 
qualified by conditions in the auto- 
motive industry,” Mr. Brust said. 
“However, it is not unreasonable 
to anticipate total production for 
the year on the order of 950,000 
tons, which would be an increase 
of approximately 15% over 1954. 
Shipments in March were the high- 
est for any single month in history 
—102,364 tons. With a very high 
level of business activity for the 
balance of the year, as now pre- 
dicted by some forecasters, total 
shipments for the year could con- 
ceivably surpass the all-time rec- 
ord high of 1,080,000 tons in 
1951.” 

A feature of the Society’s annual 
meeting on June 16 was the pres- 
entation of the McCrea Medal for 
outstanding service to the indus- 
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Tempilstiks 


mating | 








A simple : method , of 
controlling temper- 
atures in: 


© WELDING 
© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
® CASTING and 
® MOLDING liquid 
® DRAWING form 
@ STRAIGHTENING 
@ HEAT-TREATING 

IN GENERAL 





it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 
to 2000 
readings 





Available in these temperatures (°F) 





113. | 263 | 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 288 500 1050 1600 
150 | 300 | 550 1100 | 1650 
+ 313 | 600 | 1150 | 1700 
1ag | 3225 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 | 363 | 800 | 1350 | 1900 
238 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 


FREE p—Fempil® “Basic Guide 
fo Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you.’ 
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3¢ SERVICE: >< 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
oll West 30th Street, Chicago 16, Illinois 
2023 | Hamilton Avenue, Cleveland 14, Obie 
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For more information, Circle No. 401? 
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have looked to Metal & Thermit for the elec- 
trodes, machines, and accessories they need, 
and for the research, engineering data, tech- 
nical assistance, and ordering convenience 
that Metal & Thermit can offer. To the thou- 
sands of welders specifying M&T equip- 
ment, it all adds up to profitable welding. 
You, too, can enjoy the same unsurpassed 
purchasing economy and technical assist- 
ance by which so many others profit. Write 
now or call your M&T man for information 


on your requirements. There's one near you. 


A 
TYPE 


Ae 





it all adds up 


le and Thermit welders tor years 


M&T welding products include: 


MUREX ELECTRODES for 


mild steel aluminum bronze 
low alloy steel cast iron 
stainless steel aluminum 

hard surfacing 


M&T WELDING MACHINES 


A.C. transformers D.C. motor generators 
D.C. rectifiers D.C. engine driven 


Inert arc 


M&T WELDING ACCESSORIES 


holders helmets 
cleaning tools lugs 
cable gloves 
ground clamps 


THERMIT WELDING 
MATERIALS and ACCESSORIES 


for the fast, low-cost fabrication and repair of 
heavy equipment. 
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DESIGN, ENGINEERING, 
AND PRODUCTION PROBLEMS 
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~ CARBON 
PUMP VANES 


oft Tiath 
aut bath 


Vanes of Stackpole carbon-graphite 


for automotive rotating pumps are | 
low in cost, light in weight and are | 
made to close tolerances. Thanks to 
their chemical inertness, self-lubri- 
cating qualities and other factors, | 


they are ideally suited for pumping 


air, corrosive chemicals or gases. 


Molded from carbon and graphite 
sometimes balanced with resins or | 
metal powders to meet specific oper- | 
ating requirements, Stackpole seal | 
rings are available in grades, types | 
and sizes for almost any need. Re- | 


cently developed grades greatly mini- | 


mize pitting and blistering. 


Stackpole rods are highly effective 
in avoiding decarburization of metal 


in heat treating by electric salt baths. 


Furnace electrode life is increased 4 | 


to 6 times. Sludge formation and salt | 


“drag out” are minimized. Greater 
fluidity of bath assures much faster, 


completely uniform heating. 


Quality Products—backed by the keen ne 
_and cooperation of the specialists. vhe 


For more information, turn to Reader Service Card, Circle No. 361 
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try, to William A. Kenned) Super. 
visor of Products of Gri: el] Co. 
Providence, R. I. This annual 
award is named in honor 9 
Charles H. McCrea, forn presi. 
dent of National Malleable and 
Steel Castings Co. of Clev: land. 
At a meeting of the Board of 
Directors of the Society, Car] |, 
Liebau, President and Treasurer of 
Federal Malleable Co., West Allis, 
Wis., was elected President of the 
Society for the new fiscal year, My 
Wise was elected Vice President. 
and Dudley V. Walker, Managing 
Director of Eberhard Mfg. Co, 
Div. of Eastern Malleable Iron Co. 
Cleveland, was reelected Treas. 
urer. Lowell D. Ryan, of Cleve. 
land, was elected to another term 
as Secretary-Managing Director. 


More Shapes from 
Tube Spinning 


A high speed spinning process 
first used to produce tapered alu- 
minum street lighting poles has 
been successfully adapted to cop- 
per, steel, brass, and a number of 
aluminum alloys. Now in use at 
Hubbard Aluminum Products, the 
configuring process produces 4 
number of shapes that are con- 
centric with the axis of the tub- 
ing. 

The size range for the process 
is from a maximum diameter of 
10 in. to a minimum of % in. The 
tubing is shaped, by spinning, 
then can be formed or bent. Maxi- 
mum lengths up to 40 ft can be 
spun on present equipment. 


The company reports that con- 
siderable production economies 
are effected by the multiple spin- 
ning process. In making tapered 
rollers for conveyors, the configur- 
ed tubing eliminated two press 
operations, a weldment, and a spe- 
cial finishing treatment. 

The process is still being im- 
proved, although items such as ski 
poles, shuffleboard poles, furniture 
legs, hose nozzles, pedestals, air- 
craft parts and lamp columns are 
now in production. 





